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Preface

Antibiotics and other antimicrobial agents are invaluable life savers, particularly in resource-limited
countries where infectious diseases are abundant. Both uncomplicated and severe infections are potentiall
curable as long as the aetiological agents are susceptible to the antimicrobial drugs. The rapid rate with
which antimicrobial agents are becoming ineffective due to resistance acquired as a result of unchecked
RYHUXVH DQG PLVXVH WKUHDWHQV WR XQGR WKH EHQHAW RI
microorganisms, many times to more than a single antimicrobial agent, has been observed globally. In
Tanzania, there is evidence in the form of few scattered studies conducted in different parts of the country
in a multitude of settings including health care facilities, the community, domesticated animals and wild
animals. The (multi-) resistant organisms observed in animals and animal products are passed on to ever
antibiotic naive individuals through consumption of meat, milk and other animal products. This contributes
to the steep decline towards ineffective antibiotics, a situation that can be likened to a siren that is getting
progressively louder.

Conversely, access to high quality, life-saving antibiotics has remained a challenge and the need to institut
control to conserve the power of antibiotics must not be misconstrued as an obstacle to access. We need to
reach a balance where on one hand antibiotics are optimally available versus limiting access to unwarrante
use on the other hand.

Several initiatives are part of an international response to the global health threat of AMR, which are having
a ripple effect in low-and middle-income countries. This situation analysis is a locally generated report
with proposed recommendations for immediate and long-term action plans. Prior to its development, the
evidence had never been consolidated to give a summary picture of what is known of the entire country’s
antibiotic use and resistance status, both in the humans and animals. With the policy recommendations and
areas of focus discussed, there is an urgent call for a coordinated response. Changing the status quo ol
irrational use of antibiotics among humans and their animal counterparts is a tangible road map towards
the judicious use of antibiotics in Tanzania.

Some of the recommended changes may cause upheavals in what are accepted standard procedures al
may be met with resistance. Hospital managers may not appreciate the added constraints on the budget tha
antibiotic stewardship may entail during the start-up of such a program. Some antagonism may be felt from
GUXJ RXWOHWV WKDW SURAW IURP GLVSHQVLQJ SUHVFULSWLRQ
some resistance due to the belief that treatment is incomplete without an antibiotic prescription. Farmers
may be highly opposed to reducing antibiotics use in their livestock.

These anticipated reactions result from a prevailing lack of knowledge—which this report should start to
remedy—and reluctance of those who should know better. With this report and further work, policies that
ZLOO AOO WKH FXUUHQW JDSV FDQ EH GHYHORSHG DQG HQIRUF}
to champion this noble cause by allocating technical and other expertise in meeting various milestones to
mitigate the current AMR problem. We welcome ideas, comments and collaboration in this effort.

Said Aboud, MD, PhD

Associate Professor and Chairman, GARP Tanzania Working Group




CHAPTER 1:

Executive Summary

$QWLELRWLFV DUH WKH fPLUDFOH GUXJV:- RI WKH WK FHQWXU\
bacterial infections into illnesses rather than death sentences. Along with vaccines, they have transformec
death in infancy and childhood from an ever-present danger into a rare event. Remarkably, Alexander
JOHPLQJ ZKR GLVFRYHUHG SHQLFLOOLQ ZDUQHG RI UHVLVWDQ
AUVW SOHD IRU DQWLELRWLF VWHZDUGVKLS3XVH SHQLFLOOLQ R

Unfortunately, the world has used penicillin and the rest of the available antibiotics, developed mainly in the

V DQG V DW DQ HYHU LQFUHDVLQJ UDWH ERWK ZKHQ WKH
beings and other animals. The result is that today many antibiotics have lost their effectiveness against
common bacterial infections and antibiotic resistance continues to increase in most countries before it has
even been recognized as a major problem.

Antibiotic resistance is no longer a concern for the distant future but is a pressing issue, both globally
DQG LQ 7DQ]DQLD 'DWD RQ DQWLELRWLF UHVLVWDQFH LQ 7DQ]
antibiotics in common use, such as ampicillin, tetracycline and trimethoprim-sulfamethoxazole, was
VLIQLAFDQW $V SDUW RI JOREDO HIIRUW WR SUHVHUYH WKH
Resistance Partnership (GARP)-Tanzania aims to develop policy recommendations to govern prudent use
RI DOWLELRWLFV 7KLV VLWXDWLRQ DQDO\VLV LV D AUVW VWHS
important information gaps to be addressed in order to create responsible and effective recommendations
for policymakers to consider.

The aim is not to withhold antibiotics when they can save lives and health. Ample evidence—in the form
of infant and child deaths from pneumonia—warns that many people have no access. The aim is to
eliminate as much inappropriate use as possible and increase access where it is inadequate.

About GARP

Antibiotic resistance is a shared global concern, but the problems and solutions have strong local
components. Progress against the problem is best made when national experts collaborate to understanc
all aspects of antibiotic access, use and resistance within their own country context, and then work to craft
policy solutions tailored to meet their own needs. With the press of other health issues capturing most
global attention—HIV/AIDS, tuberculosis, malaria, malnutrition and epidemics—few low- and middle-
income countries had yet recognized antibiotic resistance, though certain scientists, clinicians and public
health specialists in every country were aware of and concerned about it.

This was the reason for establishing the GARP, which is a project of the Center for Disease Dynamics,
(FRQRPLFV 3ROLF\ &''(3 D QRQ SURAW UHVHDUFK DQG SROLF
DC and New Delhi. GARP is funded by the Bill & Melinda Gates Foundation. GARP creates conditions
that enable local experts to occupy the multidisciplinary space to understand local conditions and identify
policy opportunities related to antibiotics, especially (but not limited to) those affecting antibiotic resistance.

*$53 EHJDQ LQ LQ .HQ\D ,QGLD 6RXWK $IULFD DQG 9LHWQ
develop a deeper understanding of antibiotic issues and have become trusted sources of information for
DOO VHFWRUYV 7KRVH JURXSVY KDYH EHFRPH ODUJHO\ LQGHSHQ(
WR FROODERUDWH DQG IRUP D EUDLQ WUXVW IRU WKH QHZHU S
ZLWK D PDMRU LQWH U QD3MhaR kD of RapteHdl IHfECEdrs, Ml i New Delhi

LQ 2FWREHU WKH *DWHV )RXQGDWLRQ VXSSRUWHG HVWDEO
addition to Tanzania, Nepal, Mozambique, and Uganda.

®



Burden of Bacterial Infections and their Resistance Rates

HUMANS

HIV/AIDS, malaria, lower respiratory infections (pneumonia) and diarrheal diseases are the top four
GLVHDVHV FRQWULEXWLQJ WR LOOQHVYV DQG GHDWK LQ 7DQ]DQ
Of these four, bacterial pneumonia and a minority of diarrheal infections are the only ones requiring
antibiotics for treatment, yet antibiotics are often prescribed (both by healthcare workers and by patients
themselves) for all of them. This indicates an opportunity for reducing antibiotic use by both reducing
the burden of infections and by sensitizing healthcare workers and the public about when antibiotics are
needed and when they are not.

These top four categories of disease, along with bloodstream infections (including typhoid, sepsis, meningitis
and bacteremia), urinary tract infections, sexually transmitted infections (gonorrhea and other bacterial
infections), and healthcare-associated infections (such as methicillirStapisyémtoccus anriiSA)

are important in not only understanding the range of bacterial infections, but also for understanding
contexts in which antibiotics are prescribed.

Tuberculosis is also a major infection that contributes to the growth of antibiotic resistance (via multidrug
resistant tuberculosis, MDR-TB, and rarely, extensively drug resistant tuberculosis, XDR-TB); however,
Tanzania has managed to maintain low prevalence rates for MDR-TB. For TB cases in general, the averags
UDWH RI LQFUHDVH zZzDV SHUFHQW LQ WKH V D GUDPDWLF L
LQ WKH V 7KHVH UDWHV LQGLFDWH WKDW HIIRUWYV IURP WKH
PDLQWDLQ VXFK ORZ SUHYDOHQFH IRU ERWK 7% DQG 0'5 7% 17/

While many bacterial infections are not part of the general top causes of disease death, their contribution
to the growing threat of antibiotic resistance and their effects on overall antibiotic use require further
attention among health professionals, patients and consumers, and the government. Additionally, bacterial
co-infections with primarily non-bacterial causes of primary infections can play a role in contributing to the
ever growing threat of resistance.

The mounting evidence of global antibiotic resistance demonstrates the need for national efforts for
surveillance and control of disease. With a clearer understanding of the nature of bacterial infections in
both hospitals and community settings, researchers are then able to test pathogens against antibiotics tc
determine resistance rates.

The next section gives a brief overview of the antibiotic resistance rates that have been found in Tanzania
DQG WKH UHJLRQ &RPSOHWH GHWDLOV RI WKH VWXGLHY PHQWL

Acute Respiratory Infections (ARISs)

Most acute respiratory infections are caused by viruses that result in common colds and coughs, but are
not serious and resolve without antibiotics or other drugs. In fact, antibiotics are not effective at all against
viruses, and so are wasted when used for common colds. But pneumonia, which can be caused by a variet
of organisms, when caused by bacteria can be deadly and does require antibiotic treatment.

Data on antibiotic resistance of bacterial respiratory infections is very limited in Tanzania and few studies have
been conducted among children. One study from an East African collaborative study including Tanzania,
.HQ\D DQG 8JDQGD RI FKLOGUHQ XQGHU AYH \HDUV RI DJH IR
sulfamethoxazole among the common path®geptococcus pneurfddiée LQFUHDVHG UDSLGO\
DQG ZLWK PRUH WKDQ SHUFHQW UHVLVWDQW DW WKH HC
VWXG\ SXEOLVKHG LQ UHSRUWHG HYHQ KLJKS$ pnaumomieV3PRUH
FKLOGUHQ 6DEULQD - OR\R HW DO
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Blood Stream Infections

Major blood stream infections (often referred to as bacteremia) include neonatal sepsis, typhoid and
meningitis. These are often very serious and require antibiotic treatment. Studies in Tanzania have found
high rates of blood stream infection in adults and children. Especially important are high rates of neonatal
VHSVLV ZKLFK LV D PDMRU FDXVH Rl GHDWK LQ WKH AUVW PRQ\V
in people with HIV/AIDS.

Several antibiotics are commonly used to treat sepsis, including ampicillin, cloxacillin, chloramphenicol,
gentamicin and ceftriaxone, depending on the patient and the infection. Even with effective antibiotics,
some neonates die from sepsis, but survival is much worse when the infection is antibiotic resistant. Studies
in Tanzania—both at Bugando Medical Center and at Muhimbili National Hospital—have demonstrated
this risk.

Diarrheal Infections

Diarrheal infections present a serious threat to children in Tanzania, representing approximately nine
SHUFHQW RI GHDWKV LQ FKLOGUHQ XQGHU AYH \HDUV ROG 5R)
in children, has historically been responsible for many of those deaths, but the introduction of rotavirus
YDFFLQH LQWR WKH FKLOGKRRG YDFFLQDWLRQ SURJUDP LQ
without rotavirus, however, diarrhea is common in children. Bacteria are the dominant cause in children up
to six months, while viruses have been the dominant cause in the seven to twelve month age group.

'LDUUKHD NLOOV FKLOGUHQ E\ GHK\GUDWLRQ3WKH ORVV RI AXL¢
treatment that can successfully bring most children through bouts of diarrhea: oral rehydration therapy
(ORT), regardless of the cause. Not surprisingly, high levels of antibiotic resistance have been found among
diarrheal pathogens for all of these drugs.

Urinary Tract Infections

Urinary tract infections (UTIs) caused by several different bacteria are common in Tanzania, particularly
among pregnant women, but among the general population, as well. The most commBscteushia

coli UTls are appropriately treated with antibiotics, including ampicillin, cotrimoxazole, amoxicillin/
FODYXODQLF DFLG DQG QLWURIXUDQWRLQ AUVW OLQH DQG DI
UHVLVWDQW WR AUVW OLQH DJHQWYV

+LJK UHVLVWDQFH UDWHVY WR ERWK AUVW DQG VHFRQG OLQH D
pregnant women, children and diabetic womerEwibland other infections.

Sexually Transmitted Infections

Gonorrhea, chlamydia and syphilis are sexually transmitted infections (STIs) caused by bacteria that are
FXUDEOH ZLWK DQWLELRWLFV 6HYHUDO UHFHQW VWXGLHV KDY
a low prevalence of less than two percent among young women attending a rural antenatal clinic to as high
DV SHUFHQW DPRQJ DGXOWV LQ D AVKLQJ FRPPXQLW\ 67,V DU
but they also predispose people to getting infected with HIV.

*RQRUUKHD DQG V\SKLOLV LQ SDUWLFXODU KDYH EHHQ VWXGL
LQFUHDVHY LQ DQWLELRWLF UHVLVWDQFH RYHU WKH \HDUV WK
recent resistant rates were alarmingly high, reinforcing a need for new treatment guidelines.

Role of Co-infections

The burden of antibiotic-treatable disease is increased where malaria, HIV/AIDS and malnutrition are
prevalent, as in Tanzania. These conditions weaken the immune system and increase the risk of acquiring
bacterial infections that do require antibiotic treatment, even though the conditions themselves are not
responsive to antibiotics. In the case of malaria, the problem is that, particularly in small children, the

O,



symptoms of the disease may be indistinguishable from the symptoms of bacterial infections, so people
often treat with both antimalarials and antibiotics. The growing use of rapid diagnostic tests for malaria may
EH UHGXFLQJ WKH XVH RI DQWLELRWLFV IRU FKLOGUHQ ZLWK FF

Healthcare Associated Infections (HAIS)

Hospitals can be dangerous places. In addition to the conditions that bring people to the hospital to
begin with, the risk of acquiring an infection in the hospital—particularly a bacterial infection resistant to
antibiotics—can be high. HAIs can be of many types: UTIs, infections of surgical incisions (surgical site
infections; SSIs), pneumonia or blood stream infections.

Very few studies in Tanzania have investigated the rates of HAIs, but in the few that have, high rates have
been reported. A recent study reported that about one-quarter of all patients admitted resulted in HAIs
and many of these infections (as is the case around the world) are antibiotidMBS#tdras been
QRWHG WR EH RQ WKH LQFUHDVH DW OXKLPELOL 1DWLRQDO +R\
SHUFHQW XS WR DQ DODUPLQJ SHUFHQW LQ 6LPLODU A

ANIMALS

Just as people suffer a high burden of infectious disease in Tanzania, so do domestic animals raised for food

7KLY LQFOXGHYV YLUDO DQG SDUDVLWLF GLVHDVHVY EXW EDFWH!
LQ WHUPV RI IRRG DQLPDOV DUH FRZV JRDWV SLJV SRXOWU\ |
contagious bovine pleuropneumonia (CBPP) in cattle and contagious caprine pleuropneumonia (CCPP) in
goats. For commercially grown chicken, salmonellosis, colibacillosis, mycoplasmosis and recently, infectious
coryza, are common infections. Fish also have a variety of bacterial infections.

Even fewer studies than have been conducted in humans have been carried out about antibiotic resistant
infections in other animals. These studies have reported multidrug resistant bacteria, however. These include
studies in ducks, cattle, pigs, beef and dairy cattle, exotic and indigenous chickens. A recent study in farm-
UDLVHG AVK ZKHUH DQWLELRWLF XVH LV SUHYDOHQW UHSRUW|

Factors Affecting Antibiotic Resistance and Remedial Measures

Antibiotic resistance is a natural evolutionary response to the exposure of bacteria to antibiotics. Every time
an antibiotic is taken by a person or animal, bacteria come in contact with it and those that are naturally
resistant—because of a mutation or natural variation—have a survival advantage. When antibiotics are
taken orally, a huge population of gut bacteria are exposed—not just pathogenic bacteria, but the ones
that keep us healthy or live with us in equilibrium as well. Many exposed bacteria—both pathogenic and
commensal—can pass on their resistant genetic material to other, even unrelated, bacteria.

Antibiotics should be used whenever they might save a life or cure an infection that is unlikely to be self-
limited, but even thosgppropriatses lead eventually to antibiotic resistance emerging. In those cases,
PDQNLQG RU DQLPDONLQG KDV EHQHAWHG IURP \Wappropridtd +RZH
XVH 7KH LGHDO ZRXOG EH WR XVH DQWLELRWLFV RQO\ ZKHQ WK
LGHDO WR PHHW EHFDXVH GLDJQRVHV DUH GLIAFXOW WR PDNH
viruses or other conditions. The aim, however, is to try to reduce antibiotic use without adversely affecting
either animal or human health. At the national level, the six priorities are:

1. Reduce the need for arfiibreticeing the burden of infection through vaccines and general public
health measures,

2. Improve hospital praottesding infection prevention and control (IPC) and antibiotic stewardship,
and surveillance for antibiotic prescribing and resistance,

3. Rationalize antibiotic use in the ctynedhityng inappropriate use and expanding access where
needed, and surveillance for antibiotic prescribing and resistance,




4. Reduce antibiotic use in Bpimetdsasing the use of vaccines for preventable infections, eliminating
antibiotic use in growth promotion, reducing their use for disease prevention, and conducting
surveillance for antibiotic resistance

5. Educateealth professionals, policy makers and the public on sustainable antibiotic use, and

6. Ensure political commitmmeatt the threat of antibiotic resistance

At the global level, the development of new antibiotics, alternatives to antibiotics and new diagnostics for
bacterial and other infectious diseases is an important aspect of curbing antibiotic resistance, and these
efforts should be increased.

Reduce the need for antibiotics

The best way to reduce the need for antibiotics is to reduce the burden of antibiotic-susceptible disease.
Tanzania has taken steps toward this goal by introducing childhood vaccines for pneumonia, including
+DHPRSKLO % pgné€uindcHod vdtcines (PCV-7), and more recently, for the major cause of
diarrhea, rotavirus. While rotavirus—a virus—is not susceptible to antibiotic treatment, children with
diarrhea are routinely given antibiotics, so the introduction of the vaccine should avoid that inappropriate
use.

Clean water, improved sanitation and uncontaminated food are extremely important in improving public
health and, incidentally, in reducing the need for antibiotics, but we leave those to other sectors to address
directly.

Improve infection control and antibiotic stewardship in hospitals and other healthcare facilities

The spread of infections in hospitals, including extremely dangerous multi-drug resistant infections, can
be curtailed by implementation of a few proven measures in the rubric of IPC, including something as
seemingly simple as healthcare workers washing their hands or using an alcohol rub between patients
Attention to venous and urinary catheters and ventilators will also pay dividends in reduced healthcare-
associated infections.

Antibiotic stewardship programs in hospitals aim to improve the appropriate use of antibiotics by healthcare
professionals while improving patient outcomes and minimizing any ill effects of antibiotic treatment.
Antibiotic stewardship programs have also been shown to decrease rates of healthcare-associated infection
DQG DQWLELRWLF UHVLVWDQFH +RZDUG HW DO

Many interventions fall within the antibiotic stewardship rubric—required use of prescribing guidelines,
second opinions, formularies, pharmacist consultations and others. Ideally, this would include microbiological
LGHQWLAFDWLRQ Rl WKH LQIHFWLQJ RUJDQLVP DQG ZKHQ EDFV
has made substantial progress in clinical diagnostics for HIV and TB, but clinical microbiology, including
bacteriology, has received little attention.

Another example is the treatment of children with watery diarrhea. WHO guidelines for Integrated
Management of Childhood llinesses (IMCI), which Tanzania has adopted, identify oral rehydration as
WKH DSSURSULDWH WUHDWPHQW +RZHYHU DV PDQ\ DV SHUF
DOQOWLELRWLFV LQDSSURSULDWHO\ IRU GLDUUKHD *ZLPLOH 6KH

Routine microbiology results are also the backbone of antibiotic resistance surveillance, which is needed to
inform policy at the hospital level and above.

O,



Rationalize antibiotic use in the community

Antibiotics may be prescribed by physicians and other healthcare workers inappropriately, such as without
FRQAUPDWLRQ WKDW DQ LQIHFWLRQ VKRXOG EH WUHDWHG ZLW
consumers without recourse to the healthcare system.

Only a few studies have documented either type of inappropriate use in Tanzania, but their results, in
addition to an overwhelming amount of anecdotal information, suggests that both types are common,
contributing to the reservoir of antibiotic-resistant bacteria in the country.

Regulations that govern which drug stores can sell antibiotics and which cannot exist under the auspices
of the Tanzania Pharmacy Council, but in practice, antibiotics can be purchased without prescription from
both authorized and unauthorized pharmacies and drug shops.

A recent study in accredited drug-dispensing outlets (ADDOS) in rural areas of the country reported
dispensing without prescriptions and selling incomplete doses of antibiotics. The same is undoubtedly
true, possibly to a greater extent, in less well-regulated outlets. As a result, many patients self-treat with
antibiotics, including prior to hospital admission, which can contribute to increased resistance rates.

Little information is available on antibiotic resistance patterns and trends from the community, where most
DQWLELRWLFV DUH XVHG 7KLV LQIRUPDWLRQ LV OLNHO\ WR FRP
agenda at the community level.

Reduce antibiotic use in animals

Antibiotics are needed to treat bacterial infections in animals, just as they are in humans. However, it has
EHFRPH FRPPRQ SUDFWLFH WR XVH DQWLELRWLFV LQ IRRG SURC
SURPRWLRQ DQG WR SUHYHQW GLVHDVH 7KHVH WZR SUDFWLI
therapeutic” doses—small amounts of antibiotics mixed with animal feed at the retail level. Farmers have
been using antibiotics to prevent disease in animals in place of improving sanitation and conditions for
animals for decades. Use of antibiotics for growth promotion has been banned in Europe and some other
countries, and has been deemed an inappropriate use of antibiotics.

Although there is a great deal of anecdotal evidence of antibiotic use in animals, few studies have documentec

WKH VSHFLAF IRUPXODWLRQV DQG TXDQWLWLHYVY XVHG 7KHUHIR
EHLQJ XVHG DUH GLIAFXOW WR DVVHVV $QWLELRWLFV IRU DQLP
no training, and the antibiotics themselves are often degraded because of poor storage conditions. Since the
HDUO\ V YHWHULQDU\ PHGLFLQHYVY DQG YDFFLQHYVY KDYH EHHQ
from a lack of availability, high costs, poor quality, low awareness and poor distribution systems.

The relationship between animal antibiotic use and antibiotic resistance in the human population is
complicated and not well understood, but the fact of a connection is accepted. It is therefore, important
to understanding the situation and developing appropriate policies that surveillance of antibiotic use and
resistance is conducted in animals as it should be in humans.

Educate health professionals, policy makers and the public on sustainable antibiotic use

Educating healthcare professionals is an important component of ensuring the appropriate use of antibiotics
at the health facility level. Educating policy makers is important to securing commitment, funding, and
prioritization of antibiotic resistance initiatives at the local and national level. Finally, educating the public
through awareness campaigns may help to promote appropriate use of antibiotics by consumers, an especiall
important area to target given the high levels of antibiotics currently available without a prescription.
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Ensure political commitment to meet the threat of antibiotic resistance

Tackling the threat of antibiotic resistance requires a multi-sectoral approach, including experts and
stakeholders from the human health, veterinary and agricultural sectors, in addition to pharmaceuticals,
medical schools and others. GARP-Tanzania is an important mechanism to bring these diverse groups
WRIJHWKHU DQG WR IRFXV HIIRUWYVY RQ FRPEDWLQJ UHVLVWDQF
evidence developed at the local level will be key to ensuring successful interventions.

Access to quality antibiotics

Despite our emphasis on the excessive use of antibiotics, it is important to remember what was introduced
at the beginning of this report: that access to antibiotic treatment is also a problem. According to the Global
$FWLRQ 30DQ IRU WKH B3UHYHQWLRQ DQG &RQWURO RI 3QHXPRC
Tanzania with pneumonia are receiving antibiotics. These children’s lives could be saved through the use of
antibiotics. Although we are primarily concerned about resistance, the desire to preserve the effectiveness
of antibiotics must be balanced with the overall aim to get antibiotics to as many people who actually need
them as possible. No saving of antibiotic resistance is worth risking lives.

Barriers to access to medicines in Tanzania include human resource constraints, poor infrastructure (roads
transport, and communication), high operating costs, and counterfeit drugs. Antibiotics are one of the most
commonly counterfeited products.

Current Activities with Relevance to Antibiotic Resistance and Use

Surveillance programs, microbiology laboratories, vaccination and prevention programs for public health,
hospital IPC practices, and various government policies and regulations exist at some level in Tanzania.
Their status is reviewed here.

Surveillance Programs
Human

7KH  QWHJUDWHG 'LVHDVH 6 XUYHLOODQFH DQG 5HVSRQVH ,'65 \
this system, bacterial surveillance should be performed at the regional, zonal, and national laboratories,
which have the capacity to diagnose bacterial infections. However, because supplies are lacking, culture an
susceptibility testing are not routinely conducted, which means that accurate and consistent data are not
reported. Hence, while a reporting system is in place, poor reporting remains an issue. Nevertheless, as pat
of the Integrated Disease Surveillance Program, specimens are collected from some levels, and the prograr
IROORZV VSHFLAF JXLGHOLQHV VWLSXODWHG E\ WKH :+2 )RU LC
reporting of cholera arghigellzases, in addition to plague and meningococcal meningitis.

Animal

The Tanzania epidemiologic surveillance system includes the epidemiology unit of the Ministry of Livestock
Development and Fisheries (MLDF) and the National Veterinary Laboratory System (Animal Disease
Research Institute, Veterinary Investigation Centers), the Sokoine University of Agriculture, veterinary
service providers and wildlife research institutes. The previous major surveillance approach was the use of
FRPPXQLW\ EDVHG DQLPDO KHDOWK ZRUNHUV &$+: DV GHYHOR

The One Health approach provided a promising model for disease surveillance and tracking with the
IRUPDWLRQ RI WKH 6RXWKHUQ $IULFDQ &¢HQWUH IRU ,QIHFWLR X"
is a One Health consortium of academic and research institutions working on infectious diseases of humans
and animals, and is currently developing a One Health mobile technology approach to disease surveillance
LQ 7DQ]IDQLD 5ZH\HPDPX HW DO
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Microbiology Laboratory Capacity
Human

The Ministry of Health and Social Welfare (MOHSW) has made substantial efforts to strengthen and
expand laboratory capacity, and efforts are under way to accredit all regional, zonal and national laboratories
to meet standards for quality services and patient safety. The MOHSW drafted National Policy Guidelines
IRU OHGLFDO /DERUDWRU\ 6HUYLFHV LQ ZLWK WKH DLP RI H
laboratories. Major challenges to improving microbiological capacity remain, however, as no laboratories
have been accredited and poor quality continues to prevail.

Animal

The veterinary health system in Tanzania is currently not well regulated, though efforts are in place to

formalize this sector. Tanzania is currently working towards providing a paraveterinarian in every village.

%HFDXVH WKHUH DUH QR UHFRUGV RI GUXJ VDOHV FRQVXPSWL

and building the capacity of the drug sellers is a priority for developing the livestock industry. To respond

to this need, the Tanzania Food and Drug Administration (TFDA), in collaboration with the MLDF, has
GHYHORSHG D WUDLQLQJ PDQXDO IRU YHWHULQDU\ PHGLFLQH VF
&OLIIVRQ ODUR $'"'2 UHSRUW

Vaccines and Prevention
Human

O9DFFLQDWLRQ FRYHUDJH UDWHV KDYH LPSURYIPGPRRSRLARNQWA?
type b vaccine was introduced as a part of the pertussis, diphtheria, tetanus and hepatitis b pentavalent

IRUPXODWLRQ DQG LQ SHUFHQW RI HOLJLEOH LQIDQWYV
LPPXQL]DWLRQ VFKHGXOH VWDUWHG LQ WKURXJK WKH ([SD
Immunization and Vaccine Development (IVD) Program) and includes the oral polio vaccine (OPV),

DQG WKH SHQWDYDOHQW YDFFLQH DW DQG ZHHNV $GGL)

Diseases (VPD) surveillance activities have been conducted nationwide.
Animal
Bacterial diseases controlled by mass vaccination campaigns with relative success include:

East Coast fever (ECF), foot and mouth disease (FMD), Rift valley fever (RVF), Newcastle disease, Pestes
des petit ruminantia (PPR), and CBPP. As previously mentioned, however, animal vaccines are not widely
available and are currently underused.

Hospital IPC

7KH 1DWLRQDO ,3& *XLGHOLQHV IRU +HDOWK &DUH 6HUYLFHYV LQ
workers and applicable to their day-to-day activities. Several other ministry-developed documents provide
further guidance in this area. Another MOHSW directive is the establishment of a Quality Improvement
Infection control committee (Ql Team) responsible for making IPC related decisions at hospitals. Despite
these positive developments, IPC is still generally non-existent in healthcare institutions.

Government Policies and Regulation

The national government has a strong role to play in all aspects of national wellbeing, including issues
related to antibiotics. TA@nzania Drug Policy of i$388 current national policy on medicine use.

The objective of the drug policy is to provide all Tanzanians with access to essential pharmaceutical products
of proven quality at affordable pridealso states that the government will improve the rational use of
medicines, which is where the National Essential Medicine List (NEMLIT) plays a major role. Standard
treatment guidelinesd the NEMLIT were designed to provide standardized guidance for the appropriate




SURYLVLRQ Rl KHDOWKFDUH IRU VSHFLAF GLVHDVHV DQG FRQGI
as a platform for rationalizing prescribing practices, improving patient outcomes and optimizing the use of
limited resources.

6RPH RI WKH QHZ KHDOWK REMHFWLYHV RI WKH FXUUHQW AYH \}
RI SRYHUW\ ,, LQ .LvzZzDKLOL 0.8.87% ,, IRU WKH \HDUV
KHDOWK FDUH DW D PD[LPXP GLVWDQFH RI NP EXLOGLQJ VWUR
up efforts to reduce child and maternal mortality and eliminate malnutrition, and continuing to expand
ZDWHU DFFHVVLELOLW\ OLQLVWU\ RI J)LQDQFH DQG (FRQRPLF $I

JRU DQLPDOV WKHUH DUH DOVR DUH VHYHUDO SROLFLHV LQ SOC
SHWHULQDU\ $FW RI WKH )RRG 'UXJV DQG &RVPHWLFV $FW |
JLVKHULHV $FW RI 2WKHUV LQFOXGH WKH (DVW $IULFDQ &RF
SHTXLUHPHQWYV

None of the current policies for human or animal health directly address the issue of antibiotic resistance.

Recommendations

In light of the national situation described in this report and the urgent global need for action on antibiotic
use and resistance, GARP-Tanzania recommends as a goal the creation and implementation of:

A national strategic plan to govern antibiotic use, ensuring the sustainability and effectiveness
of antibiotics for future generations and maximizing their potential to combat disease and
save lives.

Development of a national plan for antibiotic resistance is an ambitious goal, requiring commitment and
collaboration among sectors and involving many partners in human and animal health and environmental
science.

The current priority is to recognize the facets that must eventually be part of a strategic plan, and to work
toward its realization by carrying out some of the activities that will be included. Some areas (such as clear
water and sanitation) are of value for many reasons other than antibiotic resistance and have focused
constituencies that are better placed than GARP to develop and implement interventions, but are included
below because they are also important to antibiotic resistance.

The GARP-Tanzania working group is in a strong position, with this report, to continue to inform
stakeholders and other interested parties of the current situation regarding antibiotic resistance in Tanzania.

7KH PDMRU WKHPHYVY RI D QDWLRQDO VWUDWHJ\ DQG VRPH VSHF

Reduce the need for antibiotics through public health measures

X Increase coverage of existing vaccines and incorporate new vaccines

X Improve access to clean water and sanitation and a safe and adequate food supply

Improve hospital infection control and antibiotic stewardship

X Improve prescribing guidelines for common bacterial diseases, taking local resistance patterns into
account

X Implement antibiotic stewardship and infection control programs in hospitals
x Develop and improve surveillance systems for antibiotic use and resistance in hospitals

x Strengthen diagnostic laboratory capacity

©



Rationalize antibiotic use in the community

x Conduct regular reviews of prescriptions written by health care providers at the district and regional
and zonal levels assessing the clinical and laboratory basis of those prescriptions

X Initiate surveillance and studies on antibiotic sales and use at the community level

Reduce antibiotic use in agriculture

X Improve regulation and registration of veterinary products, including antibiotics and vaccines

x Eliminate the use of antibiotics as growth promoters in food producing animals and reduce their
use for disease prevention

X Implement a sentinel surveillance system for bacterial diseases in animals
x Conduct studies on current levels of antibiotic use and resistance in animals

Educate health professionals, policy makers and the public on sustainable antibiotic use

X Review and revise curricula and training materials on antibiotic prescribing practices for all levels
of health care workers, including clinicians, nurses, pharmacists, community health workers,
veterinarians and other allied health sciences

x Foster dialogue among stakeholders and policy makers by hosting national and regional meetings on
antibiotic resistance

X Hold antibiotic resistance awareness events to coincide with international events

Ensure political commitment to meet the threat of antibiotic resistance

X Strengthen cooperation and raise awareness among relevant sectors to increase multi-sectoral anc
institutional cooperation

x Create national policies and implementation plans to combat antibiotic resistance

Finally, the life-saving potential of antibiotics cannot be realized if those who need them cannot access
them, or if the drugs they access are of low-quality or counterfeit. Ensuring access to high quality antibiotics
and preventing stock-outs, particularly for the poorest and most vulnerable populations who are most likely
to lack access to health services, is a major focus for GARP-Tanzania’s efforts.




Box: Potential Next Steps for GARP-Tanzania

GARP-Tanzania will serve as a galvanizing force, highlighting available information, g¢
interest and building collaboration to confront antibiotic resistance. The following areas
prioritized during the next phase:

Strengthen IPC committees in hospitals

MOHSW guidelines require that all hospitals have IPC committees, but few hospitals have
many that do exist are inactive. Strengthening IPC may require the MOHSW to run or s
program for hospital staff to be sensitized to the importance of IPC, provide up-to-date gy
and develop curricula for all types of healthcare workers.

Vaccinate food-producing animals

Vaccination of food-producing animals is not currently required and most vaccines are avai
LQ WKH SULYDWH VHFWRU 7KH SRWHQWLDO EHQHAWYV
including reduction of antibiotic use, could be explored. If found to be of value, vaccines
subsidized and distributed by the government at affordable prices.

Phase out the use of antibiotics for growth promotion and disease prevention in agriculture
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Antibiotics are frequently added to animal feed to increase growth, and farmers may need evidence that

curtailing this use will not be economically harmful in order to change their practices. Demo

nstration

projects could be conducted to produce locally relevant evidence on this question. Mass administration

RI DOWLELRWLFVY LV DOVR XVHG WR SUHYHQW GLVHDYV
husbandry practices to reduce this need could also be conducted.

Lay the groundwork for antibiotic resistance surveillance

Tanzania has no representative surveillance system for antibiotic resistance, though somse
hospitals collect data. Analyzing the available data on antibiotic susceptibility could help t
trends and patterns in resistance, inform the creation of policies and interventions to curb n
rates and encourage the start of a national surveillance system.

Improve microbiology laboratory capacity

Microbiology laboratories in Tanzania are poorly supplied with equipment and reagents, bof
and effect of clinicians’ infrequent reliance on microbiological test results. Improving the fun
of these laboratories and creating greater awareness among clinicians of the importance of
organisms and their antibiotic susceptibility patterns would be a major step toward improvej
care and antibiotic stewardship.

Improve the antibiotic supply chain

Access to antibiotics is often limited by stock-outs created by delays in the supply chain. D
also lead to reduced-quality or expired antibiotics being distributed. A top-to-bottom reviey
supply chain, by or on behalf of MSD, could shed light on feasible improvements that wod
these problems.

The animal antibiotic supply chain is currently unregulated by government. A policy revid
explore how government oversight could be established.

Involve universities in combating antibiotic resistance

Higher learning institutions could play an important role in promoting the prudent use of ant
Research on antibiotic resistance could be considered a public service, and funding to thes
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solutions, In addition to acting as educators throughout the research process.

ODQ\ GLVFLSOLQHYVY FDQ FRQWULEXWH WR WKH VFLHQ
foster collaboration and communication among sectors. For instance, Good Agricultural
(GAP), Good Manufacturing Practices (GMPs), Good Hygienic Practices (GHPs), Hazard
and Critical Control Point (HACCP) systems are some areas that may be coordinated to
human health outcomes. Universities can also help to foster dialogue between regulatg
KHDOWK RIAFLDOV DQG WKH DQLPDO LQGXVWU\

Involve pharmacists in combating antibiotic resistance

Pharmacists and healthcare workers play important roles in granting and restricting 3
antibiotics in hospitals and communities, in addition to monitoring supply chains, reviewing
and providing valuable information to patients. Hospital pharmacists can improve the
use of antibiotics by educating medical colleagues and patients, auditing local prescribit
monitoring antibiotic consumption levels, participating in policy and essential medicine list
supporting IPC and antibiotic stewardship programs, conducting research and monitoring th
of antibiotics.

Build political commitment

Although antibiotic resistance has received increasing levels of attention at the global level,
is still not prioritized by stakeholders or the public, worldwide and in Tanzania. The creation
force within the MOHSW to raise awareness on the prudent use of antibiotics among policy
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healthcare workers and the public could serve a valuable role in coordinating, energizing and leading

national efforts to curb antibiotic resistance.




CHAPTER 2:

Population and Health Background

HUMANS

Population

The United Republic of Tanzania, made up of mainland Tanzania and the islands of Zanzibar, has an
HVWLPDWHG SRSXODWLRQ RI PLOOLRQ DQG DQ DQQXDO SRS
PDMRULW\ RI WKH SRSXODWLRQ SHUFHQW OLYHV LQ UXUDO
SHRSOH SHU VTXDUH NP 7KH FRXQWU\ IDFHV SRSXODWLRQ V
WKH DJH RI DQG D KLJK IHUWLOLW\ UDWH RI FKLOGUHQ ER
FKLOGUHQ SHU ZRPDQ ZKHUH HGXFDWLRQ OHYHOV DQG WKHF

LQ XUEDQ DUHDYV FKLOGUHQ 7DQ]DQLD 'HPRJUDSKLFV 3URA
SBUEDQL]DWLRQ LV RFFXUULQJ DW DQ DQQXDO UDWH RI SHUF

Economy

There has been political stability and economic growth in post-independence Tanzania. The Gross Domestic
SURGXFW *'3 JURZWK UDWH LQ ZDV SHUFHQW FRPSDUHG
DQRG (FRQRPLF $I1IDLUV E 7KH *'3 SHU FDSLWD KDV DOVR LQ

LQ $V RI SHUFHQW RI WKH FRXQWU\:V ODQG ZzZD\
DFFRXQWHG IRU SHUFHQW RI *'3 ,QGXVWU\ DQG FRQVWUXFWLI
VHUYLFHYVY PDNH XS SHUFHQW :RUOG %DQN 'DWD DQG 6WDWLYV
ZDV EHORZ WKH LQWHUQDWLRQDO SRYHUW\ OLQH RI D GD\ DC

Health System

Health Indicators

/[LIH H[SHFWDQF\ DW ELUWK KDV LQFUHDVHG IURP \HDUV LQ

3URAOH ,Q DQ HIIRUW WR PHHW WKH OLOOHQQLXP "HYHOR
PDGH VLJQLAFDQW SURJUHVV LQ LWV FKLOG VXUYLYDO SURJUL
and treatment programs, implementing IMCI, starting vaccination programs and encouraging vitamin A
VXSSOHPHQWDWLRQ 7DQ]DQLD KDV VHHQ D GUDPDWLF IDOO LQ

WKH XQGHU PRUWDOLW\ UDWH ZDV GHDWKV SHU OLYH EI
6LPLODUO\ WKH LQIDQW PRUWDOLW\ UDWH KDV GHFUHDVHG GUI
OLYH ELUWKYV LQ ‘"RUOG %DQN 'DWD DQG 6WDWLVWLFV




Figure 2-1: Selected Health Indicators from 1990 to 2010, Tanzania

Selected Health Indicators, Tanzania

180
160
140

120
100 @===Life expectancy at

80 _ birth, total (years)
60 s====Mortality rate, infant
40 (per 1,000 live births)

20 Mortality rate,
0 under-5 (per 1,000)

Units

6285&( :RUOG %DQN

,PPXQL]DWLRQ FRYHUDJH KDV DOVR LPSURYHG RYHU WKH SDVW
UDWHYV DW SHUFHQW IRU %&* SHUFHQW IRU '73 +HS% DC(C
Programme on Immunization (EPI) now renamed Immunization and Vaccine Development (IVD)
BURJUDP LQWURGXFHG D QHZ LPPXQL]DWLR QHNMFX&HG XDW LQ

DQG ZHHNV ,Q -DQXDU\ URWDYLUXV DQG WKH SQHXPRFRFI
WKH OLQLVWU\ RI +HDOWK OLQLVWU\ RI +HDOWK DQG 6RFLDO :F}
LQWURGXFHG LQ -DQXDU\ DQG +39 GHPRQVWUDWLRQ DW .LOLl
LQ ODUFK 7KHUH KDV EHHQ D ULVH RI LPPXQL]DWLRQ DQG
FRYHUDJH RI 239 '37 +HS +LE DQG PHDVOHV EHWZHHQ DQG

Figure 2-2: DPT3, OPV and measles coverage, Tanzania Mainland — 2004 to 2012
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ODWHUQDO PRUWDOLW\ VWLOO UHPDLQV D PDMRU SUREOHP 7K
PDWHUQDO PRUWDOLW\ ,QVWLWXWH IRU +HDOWK OHWULFV DQ
UDWHYV KDYH GHFOLQHG E\ SHUFHQW LQ WKH SDVW WZR GHFD(
LQ WR GHDWKYV SHU OLYH ELUWKYV LQ +HDOWK C
DUHDV DQG DOVR E\ LQFRPH VWDWXV RUOG %DQN 'DWD DQG 6’

Organization of Health Services

+HDOWKFDUH LQ 7DQ]DQLD KDV KLVWRULFDOO\ EHHQ XQGHU W]
KHDOWK VHUYLFHV ZHUH EDQQHG DQG KHDOWK FDUH ZDV SURK
WKLV ZDV DPHQGHG VR WKDW TXDOLAHG PHGLFDO SUDFWLWLRC
the approval of the Ministry of Health. The majority of health services continues to be offered by the
government and is operated under the Ministry of Health and Social Welfare.

The system is organized hierarchically, extending from national specialized hospitals at the top through
UHJLRQDO DQG GLVWULFW KRVSLWDOV WR PRUH WKDQ ORF
levels in referral, although referrals between facilities is poor due to lack of supervision, low motivation, lack
RI HTXLSPHQW XQUHOLDEOH VXSSO\ SRRU WUDQVSRUWDWLRQ

At the lowest level, village health services are home-based with two village workers per village. One worker
is responsible for environmental sanitation and the other for maternal and child health. Village workers
UHFHLYH FRPSHQVDWLRQ IURP WKH YLOODJH JRYHUQPHQW 0DQ




Figure 2-3: Tanzanian Health System Referral Pyramid

6285&( 6WUHQJIJWKHQLQJ KHDOWK RXWFRPHV WKURXJK WKH SUL

7KH QH[W OHYHO XS LV WKH GLVSHQVDU\ DURXQG HDFK V

'LVSHQVDULHY RSHUDWH RQ ZHHNGD\V EXW DUH XVXDOO\ X
URRP RQO\ SHUFHQW FDQ SURYLGH WKH UHTXLUHG VHUYLFHV
DERXW LQSDWLHQW EHGVY VHUYH DSSUR[LPDWHO\ SHRSO
provide basic delivery services, ambulatory services, minor surgical procedures and intravenous infusions
,Q UHDOLW\ RQO\ VL[ SHUFHQW ZHUH HTXLSSHG WR FDUU\ RXW

(DFK RI WKH GLVWULFWYVY KDV DW OHDVW RQH KRVSLWDO R
E\ IDLWK EDVHG RUJDQL]DWLRQV DQG DUH RZQHG E\ SDUDVW|
6RFLDO :HOIDUH E 'LVWULFW KRVSLWDOV SURYLGH SUHYHQ
x-ray diagnostic services, in-patient care and emergency obstetric care. Most are staffed by assistant medic
RIAFHUV ZKR KDYH WZR \HDUV RI FOLQLFDO WUDLQLQJ DQG QXU
regional hospitals, which provide specialist care. Regional hospitals are staffed with public health personnel
VXUJHRQV SK\VLFLDQV SHGLDWULFLDQV VSHFLDOL]JHG QXUVH\

In addition, there are four specialized referral hospitals some of which also serve as teaching hospitals:
Bugando Medical Centre, Kilimanjaro Christian Medical Centre, Mbeya Referral Hospital and the national
KRVSLWDO OXKLPELOL 1DWLRQDO +RVSLWDO ODQML OLQLV
specialized hospitals serve as the highest levels in their individual disciplines: Muhimbili Orthopaedic
Institute (MOI) for orthopedic cases and Ocean Road Cancer Institute for adult cancer care.




JROORZLQJ WKH DPHQGPHQW DOORZLQJ SULYDWH KHDOWK FI
KHDOWK FHQWHUV ZHUH HVWDEOLVKHG SDUWLFXODUO\ LQ XUE
SHUFHQW RI WKH KRVSLWDOV LQ WKH FRXQWU\ DQG SULYDW
GLVSHQVDULHY 7LEDQGHEDJH 6HPERMD OXMLQMD 1JRQ\DQL
QRQ SURAW LQVWLWXWLRQV ZKHUH WKH PD[LPXP SULFH ZDV MX
The study also examined the incentives in place for private providers to offer quality care, and found that
OLWWOH LI DQ\ VXFK LQFHQWLYHYV H[LVWHG 7LEDQGHEDJH HW

SURIHVVLRQDO NQRZOHGJH LQ XUEDQ DQG UXUDO VHWWLQJV IU
hypothetical patients to actual patient observations. In NGO clinics, there was little difference between

how much doctors in urban and rural areas knew. However, doctors in rural areas were less likely to apply
their knowledge. In the public sector, the study found that there was a difference in knowledge between
rural and urban providers. However, urban providers had better training and performance than their rural

FRXQWHUSDUWY /HRQDUG O0DVDWX

Health Workforce

TKHUH DUH KHDOWK ZRUNHUV LQ 7DQ]DQLD SHUFHQW RI

SHUFHQW LQ RWKHU $IULFDQ FRXQWULHYVY O0OLQLVWU\ RI +HDO
'LVWULEXWLRQ RI KHDOWK ZRUNHUV LQ XUEDQ DQG UXUDO GLV
KHDOWK ZRUNHUV SHU FRPSDUHG WR KHDOWK ZRUNHUYV .
%O\VWDG ODHVWDG

:+2 HVWLPDWHYV WKDW WKHUH DUH MXVW SK\VLFLDQV SHU
IRU WKH $IULFDQ 5HIJLRQ DQG DQ DYHUDJH RI IRU DOO ORZ
'RUOG %DQN GDWD LQGLFDWH WKDW WKH QXPEHU RI SK\VLF
SRSXODWLRQ LQ WR SHU SRSXODWLRQ LQ WR WKF
WKH FRXQWU\ LV WR VHH KHDOWK LPSURYHPHQWY :RUOG %DQN

7KH VKRUWDJH RI KHDOWKFDUH ZRUNHUV LQ 7DQ]DQLD KDV ZR!
KHDOWK ZRUNHUV LQ DQG LQ .l WKLV WUHQG FRQWL
OLQLVWU\ RI +HDOWK DQG 6RFLDO :HOIDUH D E 6WDII V
SHUFHQW LQ SULYDWH IDFLOLWLHY DQG SHUFHQW LQ JRYHUQ

,Q DGGLWLRQ ZRUNHU VDWLVIDFWLRQ ZDV IRXQG WR EH SRRU

UHSRUWHG SHUFHQW RI VXSSRUW VWDII SHUFHQW RI DXJ[L(
ZHUH GLVVDWLVAHG IRU YDULRXV UHDVRQV LQFOXGLQJ ORZ VDO
E\ KRVSLWDO PDQDJHPHQW DQG LQDGHTXDWH SHUIRUPDQFH HY
National Hospital and several other hospitals in Tanzania demanding higher pay and better working
FRQGLWLRQV .ZHVLJDER HW DO JROORZLQJ WKH VWULNH
E\ GRFWRUV IURP FOLQLFDO SUDFWLFH D VWXG\ FRQGXFWHG L
GRFWRUV VKRZHG WKDW D VWDJJHULQJ SHUFHQW ZHUH QRW
$VVRFLDWLRQ RI 7DQ]DQLD




Microbiology Laboratory Capacity

MOHSW has made substantial efforts to strengthen and expand clinical microbiology services in Tanzania.
Microbiology laboratories in the country have been established at regional, zonal and national level facilities.
MOHSW, with support from the American Society for Microbiology (ASM) and the Centers for Disease
&RQWURO DQG 3UHYHQWLRQ &'& FRQGXFWHG AYH GD\ EDVLF P
courses for all zonal and regional laboratory personnel. ASM trained Tanzanian mentors who conducted
six week mentorship programs at six laboratories in Kibong’oto National TB Hospital, Musoma, Amana
Hospital in Dar, Mount Meru in Arusha and Bombo in the Tanga region.

The National TB and Leprosy Control Programme (NTLP) is strengthening TB diagnostics in Tanzania
in response to the country’s increasing TB burden, driven by HIV co-infection. The Kibong'oto National
TB Hospital and Central TB Reference laboratory (CTRL) at Muhimbili National Hospital (MNH) are
two laboratories that have capacity to perform TB culture using both Lowenstein Jenson media and drug
susceptibility testing with the latter able to perfdyeobacterium tuber@@ésiAdditionally, the gene

Xpert assay for Mtb testing and rifampicin resistance is also conducted at CTRL and municipal hospitals.

While Tanzania has made substantial progress in clinical diagnosis for HIV and TB, clinical microbiology
services, including bacteriology, parasitology, and mycology, have received little attention. Efforts are being
made to accredit all regional, zonal and national laboratories to meet standards for quality services and
patient safety. The MOHSW has drafted its National Policy Guidelines for Medical Laboratory Services in
WR HVWDEOLVK VWDQGDUGYV IRU PHGLFDO ODERUDWRU\ VHU?
HVVHQWLDO IDFLOLWLHY HVVHQWLDO WHVWV DSSURSULDWH W
SHUVRQDO FRPPXQLFDWLRQ ZLWK 1\RPEL %DOWKD]DU

Challenges facing essential microbiological technologies include lack of supplies including equipment
and reagents, lack of trained technicians and scientists, lack of quality assurance schemes, lack of referr:
systems, and lack of networks for external quality assurance for microbiological tests.

Community Drug Outlets

7DQ]DQLD:V SKDUPDF\ ZRUNIRUFH LV FRPSRVHG RI UHJLVWHL
DQG SKDUPDFHXWLFDO DVVLVWDQWYV DQG $'"'2V GLVSHQVHI

7DQ]DQLD:V SKDUPDFLVW GHQVLW\ SHU SRSXODWLRQ =
,QGLD 7KH GHQVLW\ RI SKDUPDF\ WHFKQLFLDQV zZDV DOVR
, QWHUQDWLRQDO 3KDUPDFHXWLFDO )HGHUDWLRQ

Tanzania had two types of community drug outlets: pharmacies that store and sell over-the-counter (OTC)
medicines and all prescription-only medicines (POMs) under the supervision of a registered pharmacist;
and ADDOs which sell OTC medication and selected POMs in the presence of a trained dispenser.




ADDOS

storage, high prices, and lack of knowledge of dispensing staff—the ADDO program was piloted in t
UHJLRQ LQ E\ WKH 02+6: WKURXJK 7DQ]DQLD )RRG DQG

the Management Sciences Health (MSH)/Strategies for Enhancing Access to Medicines (SEAM). T
aimed to create essential medicine shops through improving the quality and affordability of medici
and peri-urban areas and conducted training workshops for shop owners and dispensing staff, providg
to shop owners, improved customer awareness, and developed an accreditation system supported

WKH 02+6: $Q HYDOXDWLRQ RI WKH SURJUDP LQ

FRPSDUHG WR

After the pilot evaluation, the MOHSW approved countrywide scale up of the ADDO initiative.

implement the program through a decentralization process, involving local governments. The
LPSURYH LPSOHPHQWDWLRQ HIAFLHQF\
FRVW FRQWULEXWLRQ ,PSOHPHQWDWLRQ FRVWV XQGHU ($'
ZLWK WKH DYDLODELOLW\ RI PHGLFLQHYVY DQG NQRZOHGJH R

$V RI WKHUH DUH RYHU IXQFWLRQLQJ $''2V LQ RI V
,Q RYHUVLJKW UROHYV ZHUH WUDQVIHUUHG IURP WKH 7)
been institutionalized in the Tanzanian health system through regulatory frameworks and a numbé
changes incorporating the program. Such policies include ADDO regulations under the Tanzania F
DQG &RVPHWLFV $FW $''2V DFWLQJ DV D GHOLYHU\ PHH
Program, and the National Health Insurance Fund utilizing ADDOs as a source of essential medic
FOLHQWYVY ($'6, )LQDO 5HSRUW $''2V VWLOO SRVH RSH
dispensing, uneven enforcement of laws and regulations across regions, and competing priorities
LQ KHDOWK EXGJHWYV WR VXSSRUW UROO RXW DQG PDLQWH
aimed at supporting the maintenance and sustainability of ADDOs includes component on evalug
care providers, consumers and other stakeholders’ perception on use of antibiotics and the devsg
DQWLPLFURELDO UHVLVWDQFH 06+

OLQ]JL DQG 0ODQ\LOL]X FRPSDUHG DQWLELRWLF GLV

/KH
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ADDOs in rural Mvomero, Kilombero and Morogoro by using mystery shoppers. Overall, they found that
there were few differences between ADDOs and DLDB, and where they did differ, ADDOs fared worse.
Both ADDOs and DLDB made verbal prescriptions, but more ADDOs dispensed antibiotics without
prescriptions and in incomplete doses, inappropriately prescribed antibiotics, and made fewer referrals when

FRPSDUHG WR '"/"% ,Q DGGLWLRQ SHUFHQW RI

$'"'2 GLVSHQVHI

their positions. The authors also found poor enforcement of regulations, with no penalties for violation

OLQJL ODQ\LOL]X RU '"I"%

Health Care Financing
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Despite the overall drop in percentage of GDP allocated to health, the government share in healthcare
AQDQFLQJ KDV LQFUHDVHG UDSLGO\ IURP SHUFHQW RI WRWDC
IncontUDVW WKH DYHUDJH JRYHUQPHQW VKDUH RI KHDOWK AQDQF
DFURVY DOO ORZ LQFRPH FRXQWULHV LV MXVW SHUFHQW 7K

LWV EXGJHW WR KHDOWK SHUFHQW FRPSDUHG WR RWKHU OR
7KH PDMRULW\ Rl KHDOWK FDUH IXQGLQJ LQ 7DQ]DQLD FRPHV |
SHUFHQW RI IXQGLQJ LQ DQ LQFUHDVH IURP ~ SHUFHQW LQ

Although many low-income countries offer free public health services, Tanzania uses a cost-sharing model
RI KHDOWK AQDQFLQJ ZKLFK PHDQV WKDW SHRSOH SD\ IHHV V
Rl 86 ZDV FKDUJHG IRU SULPDU\ KHDOWK FDUH VHUYLFHV 1D
ZRPHQ FKLOGUHQ XQGHU WKH HOGHUO\ DQG WKH GLVDEOHG

charge because the government does not subsidize the costs and instead expects facilities to absorb the lo:
(Deutsche Stiftung Weltbevoelkerung website; MHamD QG OELULJHQGD ,Q D VWX
facilities in the Kyela district, for instance, were found to charge extra fees for medicines that were supposed
to be free. The study also found discrepancies between prescription and patient registers, such that fewer
patients were registered than those who had been provided medicines. The authors attributed this to be due
WR HLWKHU SRRU UHFRUG NHHSLQJ RU XQGRFXPHQWHG SD\PHQ\

In addition to the pay-for-service scheme, Tanzania established several local funding plans, known as
&+) VFKHPHV LQ W zZDV UXQ E\ WKH JRYHUQPHQW:V 02+6:
Administration and Local Government (PMO-RALG). These CHFs collect payments from households,
receive a matching grant from the government, and then use these funds to contribute to the health costs
of members. The CHFs can be used by members to pay for all visits to public health facilities, and in some
FDVHV WKH\ FDQ DOVR EH XVHG DW SULYDWH IDFLOLWLHV OWHL
DUHDV DQG FDQ FRVW D IDPLO\ EHWZHHQ 76K 2 SHU \H
ODUFK (QUROOPHQW LQ D &+) LV YROXQWDU\ DQG WKXV IDL
health care visits, high premiums, lack of information and accountability, and poor quality of public care,
DPRQJ RWKHUV OWHL HW DO

$ VHFRQG QDWLRQDO KHDOWK LQVXUDQFH LQLWLDWLYH EHJDQ
PHPEHUV RI WKH 1+,) 7KH 1+,) LV IXQGHG E\ D SHUFHQW SD\I
the employer and employee, and covers inpatient and outpatient care up to a maximum amount, generic
medicines on the EsséenDO 'UXJ /LVW DQG EDVLF GLDIJQRVWLF WHVWYV 7K
per member.

$V RI WKH 1+,) WRRN RYHU WKH UROH RI DGPLQLVWHULQJ W
FDELQHW UXOLQJ &DELQHW )RU WKH LQVXUDQFH
WR SHUFHQW Rl 7DQ]DQLD SRSXODWLRQ ZKHUH 1+,) FRYHUL

1IDWLRQDO +HDOWK ,QVXUDQFH )XQG

(VWDEOLVKHG LQ ODUFK EXW \HW WR IHDWXUH LQ DQ\ IRUPL

XQHPSOR\HG SHUVRQ WR EHFRPH LQVXUHG E\ FRQWULEXWLQJ D

is envisioned that mandatory health insurance will be extended to formal sector employees in the private

sector, via health insurance contributions to the National Social Security Fund (NSSF), in the next phase
OWHL HW DO

Availability of and Access to Essential Medicines

$v SDUW RI LWV ODUJHU VRFLDO DQG HFRQRPLF DJHQGD LQ
medications locally using local inputs. The government subsequently established two pharmaceutical
FRPSDQLHVY .HNR 3KDUPDFHXWLFDO ,QGXVWULHV /WG LQ D Q

7KLV OHG WR PDVVLYH VKRUWDJHYVY DQG IDFHG ZLWK ORFD
WKHVH FRPSDQLHV LQ WKH\ DUH FXUUHQWO\ SHUFHQW SUI
FORVHG GRZQ LQ DQG LV FXUUHQWO\ EHLQJ LQYHVWLJIJDWHG
WR .HNR WKH FRXQWU\ KDV VL[ RWKHU SKDUPDFHXWLFDO PDQX




owned.

IRFDO SURGXFWLRQ DFFRXQWYV IRU MXVW SHUFHQW RI PHGLFD
of which are antibiotics, analgesics, and antimalarials. The number of private pharmaceutical wholesalers
has increased substantially in the past few years, and they operate in conjunction with the Medical Stores
'"HSDUWPHQW 06" WKH SXEOLF GLVWULEXWLRQ FHQWHU 0DQD.

Availability of Medicines

Most studies of medicine availability are outdated, since they date back to more than a decade ago; thus
WKH H[WHQW WR ZKLFK WKH\ UHAHFW FXUUHQW FRQGLWLRQV D
WKH SKDUPDFHXWLFDO VHFWRU ]JRQDO ZDUHKR XhNbeyaldindH IR XQ
.LOLPDQMDUR UHJLRQV ZHUH UHSRUWHG WR KDYH RYHU SHUF
DQG 'DU HV 6DODDP WKH ELJJHU DQG PRUH SRSXODWHG RI WKFHE
essential medications in stock (Ministry of Health and Social Welfare & World Health Organization (WHO),
$ SHGLDWULF GUXJ DVVHVVPHQW IRXQG RQO\ SHUFHQ
SHUFHQW Rl HVVHQWLDO PHGLFLQHY DYDLODEOH IURP S X
OWZDUD 0zZDQ]JD 6KLQ\DQJD DQG 7DERUD UHJLRQV 8QOLNH WE
DQRG XUEDQ DUHDV O0OLQLVWU\ RI +HDOWK DQG 6RFLDO :HOIDUH

,Q WKH SULYDWH DQG QRQ JRYHUQPHQWDO VHFWRUV SHUF
generic medicines surveyed were available. Availability of pediatric medicines was higher in urban settings
in the private sector, but no statistical difference was found between urban and rural settings in the non-
governmental sector. Of the antibiotics surveyed, benzyl penicillin injection was almost always available

PRUH WKDQ SHUFHQW RI WKH WLPH LQ WKH SXEOLF DQG 1
trimoxazole suspension were almost always available in the private and NGO sectors, and gentamicin ear/
H\H GURSY DOVR KDG KLJK DYDLODELOLW\ LQ WKH SULYDWH VHI
and nalidixic acid were completely unavailable, and rifampicin was unavailable in the non-governmental
sector. Low availabilities of gentamicin injection and ceftriaxone injection were found in all sectors(Ministry
RI +HDOWK DQG 6RFLDO :HOIDUH D

Table 2-1: Percent availability of pediatric antibiotics in public, private and non-governmental
sectors

Antibiotic Strength Spgglcﬁ Spélcvt?)tf ls\le(ig)r
Amoxicillin suspension PJ PO
Amoxicillin+clavulanic acid suspension PJ PJ PO
Amoxicillin+clavulanic acid tab PJ PJ
Benzyl penicillin injection 08 J

Ceftriaxone injection PJ YLDO
Chloramphenicol injection JP YLDO
Co-trimoxazole tab PJ PJ
Co-trimoxazole suspension PJ PO
Erythromycin oral suspension PJ PO
Gentamicin eye/ear drops

Gentamicin injection PJ PO

Nalidixic acid tab PJ

6285&( OLQLVWU\ RI

+HDOWK DQG 6RFLDO :HOIDUH

D

1 .H\ GUXJV ZHUH GHAQHG DV PHGLFLQHV XVHG WR WUHDW WKH WRS WHQ GLVHDV

PJ WDEOHWY DVSLULQ

PJ PHEHQGD]ROH
TXLQLQH LQMHFWLRQ

PJ WDEOHWYV FKORUSKHQLUDPLQH PJ WDEOHWYV FR
PJ WDEOHWYV RUDO UHK\GUDWLRQ VDOWYV SDUDFHWDPRO
PJ PO VXOIDGR[LQH S\ULPHWKDPLQH

PJ WDEOHWYV V
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Access to Essential Medicines

$ VWXG\ LGHQWLAHG VHYHUDO EDUULHUV LQ DFFHVV WR PI
constraints, poor infrastructure (roads, transport, and communication), high operating costs, and counterfeit
drugs, the most counterfeited products in developing countries (Kelesidis, Kelesidis, Rafailidis, & Falagas,

,Q D EDVHOLQH VXUYH\ RI WKH SKDUPDFHXWLFDO VHFWRU FRQG
‘DU HVY 6DODDP SXEOLF KHDOWK IDFLOLWLHYV KRXVHKROGYV
facility. Households were asked what type of facility they sought during a recent iliness. Thirty-eight percent
RI ' WKH SHRSOH VXUYH\HG FRQVXOWHG D SXEOLF KHDOWK FO
D WUDGLWLRQDO KHDOHU DQG SHUFHQW ZKR GLG QRW VHHN
SDWLHQWYV LQ SHUFHQW RI FRQVXOWDWLRQV RI ZKLFK SHU

SHUFHQW REWDLQHG D IHZ SUHVFULEHG GUXJV DQG SHUFHC
of prescribed drugs were dispensed. Affordability and stock-outs were cited as the main reasons for not
EX\LQJ DOO PHGLFDWLRQ OLQLVWU\ RI +HDOWK DQG 6RFLDO :HC

Table 2-2. Percentage breakdown of health care services sought

Health Service Frequency Percentage

Consulted traditional healer

Consulted public health clinic/hospital
Consulted private health clinic/hospital
Consulted pharmacies

Consulted drug seller

Sought advice from friends/neighbor/family
Bought medicine without consultation

Used medicine left from another illness

Did nothing
il 370 100

6285&( OLQLVWU\ RI +HDOWK DQG 6RFLDO :HOIDUH ‘RUOG +HD

,Q WKH VDPH VWXG\ SUHVFULELQJ SDWWHUQV UHYHDOHG DQ D°
GHFUHDVHG VLQFH ZKHQ DQ DYHUDJH RI GUXJV ZDV SUHV
of these prescriptions included an antibiotic. An analysis of prescriptions revealed high adherence to the
HVVHQWLDO GUXJ OLVW SHUFHQW 3DWLHQW NQRZOHGJH F
ZKHUH SHUFHQW RI SDWLHQWYV ZHUH LQIRUPHG RQ KRZ WR F
+HDOWK DQG 6RFLDO :HOIDUH :RUOG +HDOWK 2UJDQL]DWLRQ
SHUFHQW RI PHGLFLQHY ZHUH DSSURSULDWHO\ ODEHOHG GU.
FRPSDUHG WR SHUFHQW RI ODEHOHG GUXJV IRXQG LQ 7
XQGHUVWDIAQJ DQG SRRUO\ WUDLQHG GLVSHQVHUV DV WKH PDL

=)



Cost of Antibiotics

Two major sources for determining the cost of medicines, including antibiotics, are the NHIF and the MSD.
The NHIF’s price list for essential medicines, including all antibiotics fidatitimal Essential Medicine

List, 1(0/,7 WRRN HIIHFW LQ 0D\ 7KH PRVW H[SHQVLYH DQWLE
LOMHFWLRQ 76K RU 86 ZKLOH WKH OHDVW H[SHQVLYH L
RU 86 I1DWLRQDO +HDOWK ,QVXUDQFH )XQG

Currently, the MSD list contains only generic medicines, while the NHIF list has generic and brand medicines.
This contributes to major differences in MSD and NHIF price lists, especially when NHIF services are
incorporated into private drug outlets. Generally, the MSD procures the same medicines as the NHIF, but
prices are low due to government subsidies. Medicines that are not on MSD’s procurement list are procured
from wholesale pharmacies with no subsidy price. This is a typical practice in Muhimbili National Hospital
01+ IRU LQVWDQFH 5LFKDUG 6LOXPEH SHUVRQDO FRPPXQLFD

$ VWXG\ FRQGXFWHG IURP $SULO WR 0D\ DVVHVVHG WKH DY
essential antibiotics in the Mbeya region. The study examined data from public hospitals (referral, regional,
and district) and private medicine outlets (ADDOS and pharmacies). The prices for generic medicines
available in both ADDOS and pharmacies were generally higher in ADDO shops. The median prices in
SKDUPDFLHV IRU WKH ORZHVW SULFH JHQHULFV /3*V ZHUH
SULFHVY EDVHG RQ WKH 06+ LQWHUQDWLRQDO GUXJ SULFH JXLG

$ VLPLODU SDHGLDWULF GUXJ VWXG\ IURP DVVHVVHG WKH D
acute and chronic conditions, including patients with acute pneumonia and septicaemia who were treated
ZLWK DQWLELRWLFV IURP D VDPSOH RI KHDOWK IDFLOLWLHV 7k
DQRG QRQJRYHUQPHQWDO RUJDQL]DWLRQ 1*2 VHFWRUV ,W ZD!
and private business sector for a cotrimoxazole suspension to treat an acute pneumonia. Whereas for the
WUHDWPHQW RI VHSWLFDHPLD LW FRVW GD\V:- ZDJHV LQ D S>
IRU SULYDWH DQG 1*2 VHFWRUV VHH 7DEOH OLQLVWU\ RI +F

Table 2-3. Affordability of treating acute conditions: number of days’ wages the lowest-paid
government worker would need to spend to purchase lowest priced generic medicines in the three
sectors surveyed

Affordability in days’ wages (hours) | Availability (%)

Condition Public [ Private NGO Public | Private | NGO

Pediatric upper respiratory tract infection

+ &RWULPR[D]JROH VXVSHQVLRQ

Septicemia

+ &HIWULD[RQH LQMHFWLRQ

6285&( OLQLVWU\ RI +HDOWK DQG 6RFLDO :HOIDUH




Cost of Health Services

7KH FRVW RI SXEOLF KHDOWK VHUYLFHV YDULHG DFURVV UHJ

LQYHVWLIJDWLRQ DQG PHGLFLQHV FRVW 76K 86 DQG

DW WKH 01+ LQ 'DU HV 6DODDP 02+6: ,Q D VWXG\ F
SUHVFULSWLRQ UHJDUGOHVV RI WKH QXPEHU RI PHGLFLQHV ZD\
76K 86 IRU RXWSDWLHQW PHGLFLQHV 02+6: &RV W

FDWHJRULHYVY VKRZQ LQ 7DEOH
Table 2-4: Cost of services at MNH

NHIF
Consultation First visit (TSh) Follow-up(TSh)

Specialist

Super specialist
General Practitioner
Intramural private practice Muhimbilf 330 WDNHQ HIIHFW IURP 2(FWREH
First visit (TSh)

Follow-up (TSh)

Accommodation (inpatient)
Standing charge such as cleaning
Costs of regional referral cases for further management
New case (TSh)
Follow-up (TSh)
Accommodation (TSh)

6RXUFH 01+ UHYHQXH DFFRXQWDQW:V RIAFH 1RYHPEHU

SXEOLFO\ LQVXUHG SDWLHQWYV SD\ 76K IRU LQSDWLHQW S
insured patients pay for each step in care, including consultation, bed charges, laboratory tests, and
medications.

Publicly insured patients pay less than those privately insured because public and district-
designated health facilities procure medicines and medical devices at subsidized prices from the MSD.
Private facilities charge higher prices because they pay higher staff salaries and rely more on patients
payments to fund their operations.

Health Insurance Companies

The National Health Insurance Fund is a major source of funding for medication costs and health services.
It is also one of the biggest insurance agencies in the country. The NHIF does not refund individuals, but
LQVWHDG UHIXQGY LQVWLWXWLRQV WKURXJK D IHH IRU VHUYLF
SXEOLF KHDOWK IDFLOLWLHV UHOLJLRQ KHDOWK IDFLOLWLH)




2ZWKHU VRXUFHV RI KHDOWK LQVXUDQFH SURJUDPV LQFOXGH OL
IDWLRQDO 6RFLDO 6HFXULW\ )XQG

$$5 KHDOWK VHUYLFHV

SURVSHULW\ $IULFD

ORPHQWXP

H + +=+ +H+ +H

7DQ]DQLD 3ULYDWH +RVSLWDOV &RQVRUWLXP 6HUYLFHV
f OLQLVWU\ RI +HDOWK IRU &+)

The CHF also has an urban version, which is known as Tiba Kwa Kadi, or TIKA. Both community and
XUEDQ SURJUDPV ZHUH VHW XS ZLWK WKH DVVLVWDQFH RI WKH
Rl KRXVHKROGV E\ ,W LV D YROXQWDU\ SUH SD\PHQW VFKHF

76K 86 7KH JRYHUQPHQW DW GLVWULFW OHYHO PDWF
than those under the rural program, since expensive hospital care is not covered (Strengthening health
RXWFRPHVY WKURXJK WKH SULYDWH VHFWRU 6+236

Government Polices and the Regulatory Environment
Government Policies

In conjunction with the MDGs, Tanzania has enacted several health policies, collectively called the National
Health Plans.

The National Health PolepV SDVVHG LQ DQG ODVW UHYLVHG LQ

as increasing access to quality primary health care for all, access to quality reproductive health services
UHGXFWLRQ RI LQIDQW DQG PDWHUQDO PRUWDOLW\ UDWHV E\ W
DQG VDIH zDWHU OLIH H[SHFWDQF\ FRPSDUDEOH WR WKDW DFKL
and security, and gender equality. In order to achieve these iNatlonhleHealth Pahicjudes measures

to strengthen district health services, strengthen the country’s referral system, create a sustainable public
private partnership in health care delivery, implement a comprehensive human resource plan, and increase
public awareness on prevention methods to some diseases of public health importance (Ministry of Health
DQG 6RFLDO :HOIDUH

ThePrimary Health Care Service Development Programaie WIAMX QFKHG LQ DQG U X
7KH PDLQ REMHFWLYH RI WKLV SURJUDP LV WR SURYLGH SULPD
seeks to double the existing health sector workforce and install a dispensary in each village and each healt
center.

The Third Health Sector Strategic Plan (HFSSFIIBHQDFWHG LQ DQG LV ZLOO EH I
7KH SODQ LQFOXGHV VHYHUDO LQLWLDWLYHV LQFOXGLQJ
performance-based pay mechanisms, strengthening the link between tertiary level hospitals and primary
FDUH LQFUHDVLQJ WKH KHDOWK EXGJHW WR SHUFHQW RI W
child health, increasing access to care for HIV/AIDS, TB, and malaria, and improving monitoring and
HYDOXDWLRQ OLQLVWU\ RI +tHDOWK DQG 6RFLDO :HOIDUH E

In conjunction with the HSSP llI, tidational Strategy for Growth and Reduction of Poverty Il (NSGRP II/
MKUKUTA Il) is a poverty reduction strategy focusing on three broad clusters: growth and reduction of
poverty, improvement of quality of life and social wellbeing (particularly reducing maternal deaths) and
LPSURYLQJ JRYHUQDQFH DQG DFFRXQWDELOLW\ $FFRUGLQJ WHEF
HDUO\ )HEUXDU\ WR WKH HFRQRP\ JUHZ SHUFHQW DQC
energy, telecommunications, and infrastructure, improved. For example, access to clean water increase
IURP SHUFHQW LQ WR SHUFHQW LQ LQ UXUDO DUHI




WKH QHZ KHDOWK REMHFWLYHV RI 0.8.87% LQFOXGH SU
D PD[LPXP GLVWDQFH RI NP EXLOGLQJ VWURQJHU FDSDFLWLHYV
reduce child and maternal mortality and eliminate malnutrition, and continuing to expand water accessibility
*RYHUQPHQW RI 7DQ]DQLD D

Tanzania Drug Policy of 88 current medicines policy, and the overall objective is to provide all

Tanzanians with access to essential pharmaceutical products of proven quality at affordable prices. The
policy gives authority to the TFDA to monitor quality. In addition, the NEMLIT enables the government

WR LPSURYH UDWLRQDO XVH RI PHGLFLQHYVY 7KH 1(0/,7 DQG WKl
SXEOLVKHG LQ ZHUH GHVLJQHG WR VWDQGDUGL]HG JXLGDQ
FDUH IRU VSHFLAF GLVHDVH FRQGLWLRQV DQG LOOQHVVHV 7Kl
prescribing practices, improving patient outcomes, and creating optimal use of limited resources. The
IRXUWK PRVW UHFHQW HGLWLRQ -XO\ Rl WKH 1(0/,7 DQG 67
QHZ YHUVLRQ DOVR KDV LPSURYHG IRUPDWY IRU WUHDWPHQW U
OHYHO RI KHDOWK FDUH ZLWKLQ ERWK WKH 67* DQG 1(0/,7 0LQL

Most antibiotics in the NEMLIT overlap with the WHO'’s most recent Essential Medicines List, but some
DUH H[FOXGHG IURP ERWK OLVWV :RUOG +HDOWK 2UJDQL]DWLRC
LQ WKH :+2 OLVW LQFOXGH FHIDOH[LQ FHID]JROLQ FHA[LPH FF
spectinomycin, and vancomycin. Antibiotics included in the NEMLIT list but not the WHO lists include
DJLWKURP\FLQ FR WULPR[D]JROH AXFOR[DFLOOLQ NDQDP\FLQ T

+RZHYHU WKH OLVW LV VWLOO ORQJ FRQWDLQLQJ RYHU LWHF
RYHUODS ZLWK WKH :+2-:V PRVW UHFHQW OLVW $V OLVWHG
missing from the WHO?’s list, as well as medicines in the NEMLIT which are excluded from the WHO list.

1(0/,7 DOVR VSHFLAHV WKH ORZHVW OHYHO FHQWHU WKDW LV
FHQWHUVY GLVWULFW RU VXE GLVWULFW KRVSLWDOV DQG UHJL
all facilities higher than the lowest level should carry the products well. In a baseline survey assessing the

SKDUPDFHXWLFDO VHFWRU LQ 6WDQGDUG 7UHDWPHQW *XLC
KHDOWK IDFLOLWLHV VXUYH\HG 02+6: '"RUOG +HDOWK 2UJDQL
found a copy of the essential drug list was found in only half of health facility pharmacies (Ministry of
+HDOWK DQG 6RFLDO :HOIDUH E

The Pharmacy Act 2HYVWDEOLVKHV WKH 3KDUPDF\ &RXQFLO XQGHU VHFV
the Council’s operations and management. It also lays the foundation for regulating the pharmaceutical
LQGXVWU\ 3DUOLDPHQW RI 7DQ]DQLD

2ULJL QD O ORhamvdceuticals and Poisons Assthldished the Pharmacy Board. However, with
YDULRXV JRYHUQPHQW UHIRUPV WKLV $FW ZDV UHSHDOHG LQ
ZKLFK HVWDEOLVKHG WKH 3KDUPDF\ &RXQFLO DQG WKH 7D
R ZKLFK HVWDEOLVKHG 7)'$ 8QOLNH WKH $FW WKH
SUDFWLFHYVY UDWKHU WKDQ SKDUPDFHXWLFDO SURGXFWYV 7KH 3
PRUH RYHUVLJKW RI SKDUPDF\ SUDFWLFH LVVXHV ZKLFK ZDV OI

Regulatory Environment

The MOHSW is responsible for providing all health services to Tanzanians. In addition, non-governmental
organizations, faith-based organizations, parastatals, and private facilities offer health services. As part of the
decentralization process, local governments have assumed greater responsibilities for implementing district-
level services. The central government’s role is moving towards focusing on policymaking, facilitation and
UHJXODWLRQ RI QRQ JRYHUQPHQWDO VHUYLFHV 0DQML




7KH OLQLVWHU RI +HDOWK IROORZHG E\ WKH "HSXW\ OLQLVWHU
&02 DUH SULPDULO\ LQ FKDUJH RI PLQLVWHULDO DFWLYLWLHYV
RIAFH SUHYHQWLYH VHUYLFHVY FXUDWLYH VHUYLFHV DQG KXP
8QGHU WKH OLQLVWU\ DUH VHYHQ UHJXODWRU\ ERGLHV WK
Control Commission, the Optical Council of Tanganyika, the Medical Council of Tanganyika, the Pharmacy
Council of Tanzania, the Tanzania Nurses and Midwives Council, and the Private Health Laboratories
%RDUG 0OLQLVWU\ RI +HDOWK DQG 6RFLDO :HOIDUH D

The Pharmaceutical Services Section of the Health Quality Assurance Division is responsible for antibiotic

policy development. The Pharmacy Council advises the Minister on matters relating to pharmacy practice.

The Council is also responsible for registering, enrolling and tracking pharmacist, including premise

licensing, licensing practice monitoring, and enforcement of laws in both pharmacies and ADDOs
SKDUPDF\ &RXQFLO

7)'$ LV DQ DXWRQRPRXV ERG\ UHVSRQVLEOH IRU "FRQWUROOL
IRRG GUXJV FRVPHWLFV DQG PHGLFDO GHYLFHVpy DQG IRU FR:
distribution, storage, promotion and sale of regulated products.” The TFDA issues manufacturing licenses,
UHWDLO ZKROHVDOH LPSRUW DQG H[SRUW SHUPLWV 7)'$

$W WKH UHJLRQDO OHYHO KHDOWK PDQDJHPHQW WHDPV PDGH X
secretariat, and four others work to supervise and support health districts. Council Health Management

Teams are responsible for paying district-level health workers and for stocking drug supplies. They receive a
EXGJHW IURP WKH 3ULPH OLQLVWHU:V 2IAFH RI 5HIJLRQDO $GPLQ

ANIMALS

Livestock Farming

7KH PRVW UHFHQW DJULFXOWXUH FHQVXV LQ 7DQ]DQLD ZDV FRC
VPDOOKROGHU IDUPHUYV LQ UXUDO DUHDV DV ZHOO DV PHGLXP
million hectares of land suitable for grazing, and its livestock population is the third largest in Africa. Over

SHUFHQW RI OLYHVWRFEN LV UHDUHG LQ DULG DQG VHPL DULC
oLQLVWU\ RI /LYHVWRFN DQG )LVKHULHYVY "HYHORSPHQW 7
Shinyanga, Tabora, Arusha, Manyara, Mwanza, Singida, Mara and Dodoma.

%DVHG RQ WKH FHQVXV WKHUH ZHUH ODUJH VFDOH
Tanzanian mainland. The average number of cattle, goats, sheep, pigs and chicken kept by smallholders we
EHWZHHQ WKUHH DQG DQLPDOV UHVSHFWLYHO\ 1HDUO\ DOO
and pigs, are kept by smallholder farmers in mainland Tanzania. Other animals such as ducks, guinea pigs
WXUNH\V UDEELWY DQG GRQNH\V GR QRW PDNH D VLIJQLAFDQW |
WKH 8QLWHG 5HSXEOLF RI 7DQ]DQLD

'LUHFW VPDOO VFDOH IDUPHU WR FRQVXPHU WUDQVDFWLRQ LV |
products reached consumers directly through farmer to consumer interactions (International Livestock
5HVHDUFK ,QVWLWXWH

Food Animal Contribution to the Economy

,Q WKH DJULFXOWXUDO VHFWRU FRQWULEXWHG WR SHUF

/LYHVWRFN DORQH FRQWULEXWHG WR SHUFHQW RI WKH DQQ

FRQWULEXWHG WR SHUFHQW DQG GDLU\ WR SHUFHQW RI1 *'
7KH \HDU /JLYHVWRFN 6HFWRU '"HYHORSPHQW 3URJUDP

of the livestock sector to annual GDP to 7 percent (Ministry of Livestock and Fisheries Development,




7KH PDMRULW\ RI DQLPDO SURGXFWYV DUH VROG IRU GRPHVWLF
than one percent of the beef, shoBtQG PLON SURGXFWV DQG RQO\ SHUFHQV
IRUPDO VHFWRU ,QWHUQDWLRQDO /LYHVWRFN 5HVHDUFK ,QVWL'
SURGXFWV H[FOXGLQJ PHDW DFFRXQWHG IRU 86 LQ GRPFE
'RPHVWLF VDOHV RI GDLU\ DQG HJJ SURGXFWYV DFFRXQWHG IRU

JLVKLQJ FRQWULEXWHG WR SHUFHQW Rl DQQXDO *'3 LQ |
WKH XVH RI SRRU AVKLQJ JHDU GHVWUXFWLRQ RI AVK KDWFKH!

*RYHUQPHQW RI 7DQ]DQLD E

%HWZHHQ DQG WKH DQQXDO JURZWK UDWH IRU QXPEHU
7DQ]DQLD ZDV EHWZHHQ IRXU DQG WHQ SHUFHQW *RYHUQPHQ\
LQFUHDVHG E\ SHUFHQW EHWZHHQ DQG 2YHU WKH VDPF
PLOOLRQ WR ELOOLRQ OLWHUV DQG HJJ SURGXFWLRQ IURP
5HVHDUFK ,QVWLWXWH

NGOs and international donors fund projects to increase the capacity of the Tanzanian livestock and
dairy sector. The World Bank funds the Tanzania Agriculture Sector Development Program which aims to
provide famers with better access to the use of agricultural knowledge, technologies, marketing systems anc
infrastructure and to promote agricultural private investment based on an improved regulatory and policy
HQYLURQPHQW :RUOG %DQN

One of the goals of the second national strategy for growth and reduction of poverty (MKUKUTAII) is
WR LQFUHDVH WKH JURZWK RI WKH OLYHVWRFN VXE VHFWRU IUR
JRDO LV WR SLORW DQG VFDOH XS OLYHVWRFN LQVXUDQFH WR |
impacts of famine and drought resulting from environmental and climate change (Ministry of Finance and
(FRQRPLF $1IDLUV

Markets

, Q WKHUH ZHUH SULPDU\ IRXU WHUPLQDO DQG ERUGHU
KROGLQJ JURXQGYV uUubLOZD\ FDWWOH ORDGLQJ UDPSV DQG

ILYHVWRFN 5HVHDUFK ,QVWLWXWH 5HILRQDO FRXQFLOV U>

Development And Fisheries runs secondary and border livestock markets (Ministry of Livestock and
JLVKHULHYVY '"HYHORSPHQW

Cattle

, Q FDWWOH FRQVWLWXWHG SHUFHQW RI WKH UHG PHDW S

V\VWHP SHUFHQW IROOWREZHB E\ SWKHFBEDWW RQBOFRPPHUFLDO
SHUFHQW IDWLRQDO /LYHVWRFN 3ROLF\ $ERXW PLOO

areas with the largest numbers of cattle were Shinyanga, Tabora, Mwanza, Arusha, Manyara, Singida, Mal
and Dodoma. Improved cattle breeds were more common in large-scale farms: Fifty-six percent of the
DSSUR[LPDWHO\ FDWWOH KHOG RQ ODUJH VFDOH IDUPV ZH

Shoat refers to a combination of sheep and goat meat.
Agro-pastoral farming is the farming that includes both growing crops and raising livestock.

4 Pastoral farming is farming aimed at producing livestock rather than growing crops




Figure 2-4: Distribution of Cattle by region, October 1, 2008

6285&( OLQLVWU\ RI $JULFXOWXUH HW DO
Goats and Sheep

6KHHS DQG JRDWYV FRQWULEXWH WR DERXW SHUFHQW RI WKH
JLVKHULHVY "HYHORSPHQW 7TKHUH DUH DSSUR[LPDWHO\
KLIKHVW JRDW SRSXODWLRQV DUH 6KLQ\DQJD $UXVKD DQG 0D
RI JRDWV RQ WKH PDLQODQG LV LQGLJHQRXV W\SH 7KHUH DU
northern regions of Arusha, Shinyanga and Manyara, but indigenous sheep production accounts for a
smaller proportion of the livestock industry than goat production (Government of the United Republic of
7DQIDQLD

Pigs
, Q WKH WRWDO QXPEHU RI SLJV LQ WKH OLYHVWRFN VHFWRU
IURP 7KH DYHUDJH QXPEHU RI SLJV NHSW E\ SLJ NHHSLQJ KF

the most pigs was Mbeya, followed by the Iringa, Ruvuma and Kilimanjaro regions. (National Livestock
5HSRUW

Slaughterhouses

7KHUH DUH VODXJKWHUKRXVHY LQ UHJLRQDO DQG GLVWULFW
throughout district, divisions, wards and villages. There are seven abattoirs of which two deal with export
RI PHDW 7KHVH DUH WKH 'RGRPD $EDWWRLU ZLWK WKH FDSDFL\
day. The second one is Sumbawanga Agricultural & Animal Feeds Industries (SAAFI) in Sumbawanga with
WKH FDSDFLW\ WR VODXJKWHU FDWWOH DQG JRDWYV VKHHS
VHYHQ VPDOO VFDOH PHDW SURFHVVLQJ SODQWYV DFURVYV 7DQ]D




Dairy

&RZV DFFRXQWHG IRU RYHU SHUFHQW RI WKH ELOOLRQ OL
remaining one percent is from goats). The largest dairy producing regions are Shinyanga, Arusha, Tabora
Mwanza, Manyara, Singida, Dodoma and Mara. Seventy percent of the milk in Tanzania comes from small-
VFDOH OLYHVWRFN IDUPHUV ZLWK LQGLJHQRXYVY FDWWOH 1DWLF
SHUFHQW LQFUHDVH IURP WKH ELOOLRQ OLWHUV LQ \
ILYHVWRFN DQG )LVKHULHY "HYHORSPHQW

7KH 7DQ]DQLD OLON %RDUG UHJXODWHV WKH GDLU\ VHFWRU ,Q
PLON SURFHVVLQJ SODQWYVY RSHUDWHG LQ 7DQ]DQLD DW OHVV W
ILYHVWRFN 3ROLF\ OLON SURGXFHG LQ UXUDO DUHDV HQWH

SHUFHQW RI WKH PLON SURGXFHG LQ 7DQ]DQLD DQQXDOO\ Ut
consumed at home or not collected due to a lack of collection systems (National Livestock Development
UHSRUW

Several projects are being implemented to further develop the dairy sector in Tanzania. For instance, The
East African Dairy Productivity Programme is funding regional dairy research projects in Tanzania through

a four-year World Bank loan. The funded projects address dairy value chains in the Eastern Zone as well as
WKH 6RXWKHUQ +LJKODQGV (DVW $IULFD 'DLU\ '"HYHORSPHQW 31

,Q DGGLWLRQ WKH 7DQ]DQLD OLON 3URGXFHUV $VVRFLDWLRQ
the development of milk production in the country by bringing together stakeholder organizations and
UHOHYDQW LQVWLWXWLRQV 7DQ]DQLD OLON 3URGXFHUV $VVRFI
management and extension programs for cattle and other potential dairy livestock in order to improve milk
SURGXFWLRQ 7DQ]DQLD OLON 3URGXFHUV $VVRFLDWLRQ

The Tanzania Milk Processors Association (TAMPA) forms one of the major pillars of the Tanzania Dairy
%RDUG DQG ZDV HVWDEOLVKHG LQ DV D QRQ JRYHUQPHQWD
business environment for milk processing in the country. TAMPA coordinates, promotes, advocates and
lobbies to improve milk processing capacity and increase dairy consumption in the country (The Tanzania
OLON 3URGXFHUV $VVRFLDWLRQ

Poultry

ORVW SRXOWU\ RYHU SHUFHQW DUH UDLVHG RQ VPDOO IDUI
on large-scale farms. The most popular chicken rearing regions for smallholder farmers are in Shinyanga
OEH\D 0zZzDQ]D DQG 7DERUD OLQLVWU\ RI $JULFXOWXUH )RRG 6}
the livestock raised in Tanzania, chickens are the most widely and evenly distributed throughout the country.
Poultry production in Tanzania occurs mainly through small-scale village or backyard poultry systems. The
semi-intensive and intensive poultry production system is typically occurs in peri-urban and urban areas.
7KH IRUPHU VXSSOLHV PRVW RI WKH PHDW DQG HJJV FRQVXPHC
areas.

7KH )RRG DQG $JULFXOWXUH 2UJDQL]DWLRQ FODVVLAHYV SRXOW!

Sector *industrial and integrated production. Tanzania has large-scale commercial systems of breeder
farms with their own feed mills, but none use Global Positioning System (GPS) operations.

Sectors 2 and 3 RWKHU FRPPHUFLDO SURGXFWLRQ V\VWHPV 6HFWRU
SURGXFWLRQ ,Q 7DQ]DQLD WKHVH IDUPV DUH PRVWO\ LQ 3ZDQ
OEH\D DQG 5XYXPD ORVW SRXOWU\ SURGXFWLRQ LQ 7DQ]D
WKHUH ZHUH RYHU VPDOO VFDOH FRPPHUFLDO SURGXFWLR
DQG EURLOHUV




Sector4 YLOODJH RU EDFN\DUG SURGXFWLRQ 7KH 7DQ]DQLDQ OR!
6HFWRU )$2 FODVVLAFDWLRQ 9LOODJH FKLFNHQV DUH WKH PF
OVDPL <RXQJ

%LR VHFXULW)\ LV KLJKO\ GHAFLHQW LQ WKH 6HFWRU H[WHQVLY
WR LQ VHFWRU DQEG EHWWHU DGKHUHG LQ VHFWRU

ONX]D 3RXOWU\ )DUPV ZLWK WKHLU SURFHVVLQJ SODQW DW .ZD
DQG ,QWHUFKLFN &RPSDQ\ DUH WKH WZR PDMRU VODXJKWHULQJ
UHVSHFWLYHO\ )URP WRQV RI PHDW ZHUH SURGX
DEDWWRLUV VSHFLAFDOO\ IRU SRXOWU\ VLPLODU WR VODXJKYV
HILVW LQ 7DQ]DQLD 7DQ]DQLD-V AUVW SXEOLF SRXOWU\ DEDW!)
order to transform the indigenous poultry sector into a commercial business sector (Food and Agriculture
2UJDQL]DWLRQ RI WKH 8QLWHG 1DWLRQV )$2

Slaughtering facilities are generally not well-designed or constructed, which can create bio-security risks for
spread of infectious diseases from slaughtered animals to other farms or humans.

Eggs

7TKHUH ZHUH PLOOLRQ HJJV SURGXFHG E\ VHFWRU VPDOOKRC¢
DQG ODUJH VFDOH FRPPHUFLDO IDUPV LQ 7DQ]DQLD LQ

8QLWHG 1DWLRQV )$2 , Q VPDOOKROGHU SURGXFWL
regions producing eggs were Mbeya, Shinyanga, Tabora and Iringa. Egg production is projected to increase
W R ELOOLRQ HJJV E\ *RYHUQPHQW RI WKH 8QLWHG 5HSXE

Production is mainly geared towards supplementing household consumption. According to the Tanzania

IDWLRQDO 3DQHO 6XUYH\ WKH PDLQ VRXUFH RI OLYHV'
urban areas is dairy followed by poultry and eggs. Dairy is mostly purchased, while eggs and poultry are
more oftenhome produced in rural areas. Urban households consume twice as much meat, poultry and
dairy and four times as many eggs compared to rural households.

&RPPHUFLDO OD\HU SURGXFWLRQ LV SUHGRPLQDQWO\ LQ 'DU H

3ZDQL SHUFHQW DQG 'RGRPD SHUFHQW /I D\HU JURZWK U
year.
Fish
, Q WKH AVKLQJ VHFWRU JUHZ E\ SHUFHQW DQG WKH FR

UHPDLQHG FRQVWDQW DW SHUFHQW 7KH AVKLQJ VXE VHFWR
WKH XVH RI SRRU AVKLQJ HTXLSPHQW GHVWUXFWLRQ RI KDWFK
mainly between Nile perch from Lake Victoria and farm-RaisgdsiusD JHQXV RI "VKDUN FDWA
&KLQD DQG 9LHWQDP *RYHUQPHQW RI 7DQ]DQLD E

,Q 7DQ]DQLD WKH FRQWULEXWLRQ RI AVK DQG AVKLQJ WR *'3 K
H[SRUWV KDYH GHFOLQHG IURP WRQV LQ W R WRQ
H[SRUWV FRPH IURP WKH 1LOH SHUFK IURP /DNH 9LFWRULD $EF
LQ DQG HDUQLQJ DQ DQQXDO UHYHQXH RI 86 PLOOLRC
H[SRUWV E\ YDOXH DQG YROXPH IURP W R OLQLVWU\ RI /L
8OLWHG 1DWLRQV ,QGXVWULDO 'HYHORSPHQW 2UJDQL]DWLRQ 8




Figure 2-5: Fish exports by value and volume 2007-2011

Year Volume(Tons) Value (US 9$)

6285&( OLQLVWU\ RI /LYHVWRFN DQG )LVKHULHYVY "HYHORSPHQW

7KH PDMRULW\ Rl WKH AVK IDUPLQJ RFFXUV LQ 5XYXPD OEH\D
ILYHVWRFN DQG )LVKHULHYV I1LQHWN QLQH SHUFHQW RI AVl

Animal feed

ORVW IHHG DGGLWLYHV LQ 7DQ]DQLD DUH LPSRUWHG WR LPSURY
GLVHDVHV 1DWLRQDO /LYHVWRFN 3ROLF\ 7TKHVH IHHG DC
DQWLELRWLFVY DQG SURELRWLFV 2QH RI WKH REMHFWLYHV RI V
use of feed additives for increased livestock production and productivity” (National Livestock Policy,
7TKHUH LV QR IRUPDO IHHG PDQXIDFWXULQJ LQGXVWU\ DQG
PDQXIDFWXUHUV RU LPSRUWV )RRG DQG $JULFXOWXUH 2UJDQL]

Veterinary Health System

In Tanzania, both the public and private sectors play a role in veterinary health care. The Ministry of
Livestock and Fisheries Development is responsible for livestock development policy, livestock research,
extension services, and veterinary services. Community-level veterinary care is delivered through the public
sector, while animal health care centers and clinics are provided by the private sector.

The veterinary health system in Tanzania is currently not well regulated, though efforts are in place to
formalize this sector. Lack of staff at the village level has led villagers to visit informal pharmacies and
traditional medical practitioners to obtain antibiotics. To address this situation, Tanzania is working towards
providing a paraveterinarian in every village. Other factors that contribute to an unregulated veterinary
health system are as follows:

1. Antibiotics are commonly bought from hawkers and informal dealers who have no training and
inadequate storage capabilities.

2. Farmers and pastoralists often treat animals based on their own diagnosis and with medications stored
at their homes.

3. ,Q WKH JRYHUQPHQW VWUXFWXUH FKDQJHG OHDYLQJ WZ
WKH QDWLRQDO JRYHUQPHQW DW WKH FHQWHU DQG D GHFHC¢«
responsible for their own districts. These local governments are responsible for enforcement of laws
but are not accountable to the national Director of Veterinary Services. Local governments may act
PRUH SROLWLFDOO\ WKDQ RQ VFLHQWLAF EDVHG EHVW SUDFV
often trained in crop production but not in livestock farming. This decentralized governance system has
led to a weak inspectorate system and a weak veterinary service delivery system, without a strong chait
RI FRPPDQG SHUVRQDO FRPPXQLFDWLRQ ZLWK '"RPLQLFN .DPE

@)



9HWHULQDU\ (GXFDWLRQ DQG &HUWLAFDWLRQ

The Sokoine University of Agriculture (SUA) is one of the two universities in Tanzania that provides
WUDLQLQJ LQ YHWHULQDU\ PHGLFLQH 68% RIIHUV D \HDU %DF
GLSORPD SURJUDP 68% 7KH XQLYHUVLW\ KDG JUDGXDW
PDOH 6RNRLQH 8QLYHUVLW\ RI $JULFXOWXUH

,Q WKH VL[ OLYHVWRFN WUDLQLQJ LQVWLWXWHYV [/,7,V DU
Training Agency. These institutes were in Tengeru, Mpwapwa, Buhuri, Madaba, Morogoro, and Temeke.
7KHVH FDPSXVHV RIIHU SUH VHUYLFH WUDLQLQJ DW WKH FHUWL
KLOH WKH %XKXUL LQVWLWXWH RQO\ FRQGXFWV VKRUW F
ORQJHU FRXUVHV DW ERWK WKH FHUWLAFDWH DQG GLSORPD Ol
LOQVWLWXWHY FRUUHVSRQGV ZLWK WKH IUDPHZRUN RI WKH 1DW|
DQRG WKH $QLPDO 'LVHDVH $FW RI 2+&($ DV ZHOO L
AXDOLAFDWLRQ )UDPHZRUN 7DQ]JDQLD &RPPLVVLRQ IRU 8QLYHU)\

&HUWLAFDWH DQG GLSORPD OHYHO AVKHULHV WUDLQLQJ DV Z
Fisheries Education and Training Agency campuses in Nyegezi (Mwanza) and Mbegani (Dar es Salaam)
Other collaborators in livestock training include the Open University of Tanzania, the Vocational Education
7UDLQLQJ $XWKRULW\ DV ZHOO DV VRPH 1*2V 1DWLRQDO /LYl
LOQVWLWXWLRQV ORFDWHG LQ 0SZDSZD DQG 6 XPDQMLUR RIIHU D
and tertiary training.

7KH 9HWHULQDU\ $FW RI RXWOLQHV VSHFLAFV IRU UHJLVWL
DV ZHOO DV FHUWLAFDWLRQ Rl YHWHULQDU\ SUDFWLFH IDFLOL
veterinarians, veterinary specialists, veterinary practice facilities, paraprofessionals (diploma holders) anc
SDUDSURIHVVLRQDO DVVLVWDQWY FHUWLAFDWH KROGHUV $0C(
the Veterinary Council and adhere to prescribing standards. A registered veterinarian or veterinary specialis
must run all veterinary practice facilities. Licenses for these professionals must be renewed annually. If
qualifying as a veterinarian outside of Tanzania, each individual must pass an examination before registerin
with the Veterinary Council. Veterinarians or veterinary specialist must supervise paraprofessionals and
SDUDSURIHVVLRQDO DVVLVWDQWYV 9HWHULQDU\ $FW ,Q VH
in Tanzania.

Informal veterinary education, know as Indigenous Technical Knowledge (ITK) or ethno-veterinary

knowledge, plays a large role in the livestock sector. This refers to knowledge and skills that have been
passed down from generation to generation. In livestock production, most farmers in rural areas use this
WUDGLWLRQDO NQRZOHGJH WR FRQWURO DQLPDO GLVHDVHV DQ !

Veterinary Workforce

$V RI WKHUH ZHUH GHJUHH KROGLQJ YHWHULQDULDQV ZRL
DQG VHUYLQJ DGPLQLVWUDWLYH UROHY DV GLVWULFW YHWHULQ
GLSORPD KROGHUV DUH DEOH WR VHUYH DV AHOG RIAFHUV RU Y
YHWHULQDU\ SDUDSURIHVVLRQDOV GLSORPD OHYHO DQG
FHUWLAFDWHY SHUVRQDO FRPPXQLFDWLRQ ZLWK $EGX +D\JKDL

Paraprofessional assistants deliver animal health services at the community level. Since the private sectc
has weak service delivery, a number of NGOs have developed initiatives to train Community Animal Health
Workers (CAHWS), which are not recognized by the Veterinary Council (Allport, Mosha, Bahari, Swai, &
&DWOH\ &$+:V bUH VHOHFWHG E\ WKHLU FRPPXQLWLHV DC
GLVHDVHV DV ZHOO DV KRZ WR GHOLYHU YDFFLQDWLRQV DQG G
&$+:V bUH WR EH VXSHUYLVHG E\ D UHJLVWHUHG YHWHULQ




Field staff who are hired by local government bodies are often mistaken as veterinarians. Although they

are supposed to be trained in both crop production and livestock rearing, this is rarely the case. To address

this confusion, the government has reduced training programs to two primary courses: Range Management

andAnimal Health, with the aim of having a graduate from each program as part of each local government
'RPLQLF .DPEDUDJH SHUVRQDO FRPPXQLFDWLRQ

$OWKRXJK WUDGLWLRQDO KHDOHUV DUH QRW RIAFLDOO\ UHFRJC
in veterinary health in Tanzania by diagnosing and treating animals using traditional medicines (OHCEA,

Veterinary Pharmacies

7KH 7)'$ UHIJXODWHYV YHWHULQDU\ PHGLFLQHV 6LQFH WKH HDUO
medicines and vaccines, but there are often shortages of these medicines, medicines are often of poor
TXDOLW\ DQG WKH FRVW LV KLJK &OLIIVRQ ODUR SHUVRQDO FF

SOHWHULQDU\ SKDUPDFLHYV LQ 7DQ]DQLD IDOO LQWR WKUHH FDW
SHWHULQDU\ 3KDUPDF\ DQG 3bUuUw ,, 3BRLVRQV VKRS 'XND OD
Veterinary Medicine Outlets (AVMOs). A pharmacist must supervise retail veterinary pharmacies, while a
veterinarian may also supervise wholesale veterinary pharmacies. Individuals who have received a diplom.
RU FHUWLAFDWH LQ DQ DQLPDO KHDOWK FRXUVH PD\ VXSHUYLVI

$V RI $XIXVW WKHUH ZHUH UHJLVWHUHG ZKROHVDOH YH)\
DQG DFFUHGLWHG YHWHULQDU\ PHGLFLQH RXWOHWYV ZLV
Shinyanga and Iringa. The license for wholesale veterinary outlets must be renewed annually (Tanzaniz
JRRG 'UXJV DQG &RVPHWLFV $FW 7TKHUH DUH FXUUHQWO\ |
the country; however, in practice, wholesale veterinary pharmacies participate in both retail and wholesale
EXVLQHVV &OLIIVRQ ODUR SHUVRQDO FRPPXQLFDWLRQ -XQH

7KHUH DUH RQO\ TXDOLAHG SHUVRQQHO WR GLVSHQVH YHWH!
YDULRXV $''2 VKRSV UHYHDOHG WKDW XQDXWKRUL]JHG PHGLFLQH
drugs, and record keeping and documentation remained inadequate. In addition, due to uneven distribution
between shops, some communities lacked access to any medicines, which contributed to inappropriate
GUXJ XVH %HFDXVH WKHUH DUH QR UHFRUGV RI GUXJ VDOHYV
to monitor. The TFDA, in collaboration with the MLDF and the Global Fund, developed a training
manual for veterinary medicine sellers, in order to build capacity for drug sellers (Cliffson Maro, personal
FRPPXQLFDWLRQ -XQH

Table 2-5. Location of Wholesale Veterinary Pharmacies, August 2014

Location Number of Pharmacies
Dar es salaam
Mtwara

Coast
Morogoro
Dodoma
Kigoma
Arusha
Kilimanjaro
Tanga

Mbeya
Mwanza
Shinyanga

6285&( ODU\ ODVDQMD SHUVRQDO FRPPXQLFDWLRQ $XJXVW




Microbiology Laboratory capacity

There is a lack of laboratories in the country for veterinary (and human) testing, as well as a lack of a
IRUPDOL]HG QDWLRQDO ODERUDWRU\ QHWZRUN ZLWK VXIAFLHQ
veterinary laboratory exists in TanzahRaa.this reason, most veterinary treatments are not supported by
ODERUDWRU\ EDVHG GLDJQRVLV 2+&($%$

Tanzania Veterinary Laboratory Agency

7KH 7DQ]DQLD 9HWHULQDU\ /DERUDWRU\ $JHQF\ 79/$ ZDV RIAF
existing veterinary laboratory organizations joined together in accordance with Executive Agency Act CAP
5HYLVHG (GLWLRQ 5 ( DQG IDFLOLWDWHG E\ WKH 0OLQLV
0/)' DQG WKH 3UHVLGHQW: -V 21AFH 2 3XEOLF 6HUYLFH ODQDJHPH
Central Veterinary laboratory (CVL), Tsetse and Trypanosomiasis Research Institute (TTRI), Temeke
Teachers Resources Centre (TTRC) and Veterinary Investigation Centers (VICs). The Executive Agency
was established in order to provide diagnostic services, assess and eliminate issues related to medicine
herbal drugs, devices and cosmetics, and to use ethno-veterinary medicinal plants to control animal disease
OLQLVWU\ RI /LYHVWRFN DQG )LVKHULHY "HYHORSPHQW

CVL

The Animal Diseases Research Institute (ADRI), in Temeke, Dar es Salaam, also known as the CVL is
part of the TVLA. Further veterinary diagnostic facilities are located at the Livestock Production Research
Institute, Mpwapwa, and veterinary Investigation Centers in Iringa, Arusha, Mwanza, Mtwara and Tabora.
These laboratories are responsible for providing technical support for disease surveillance, diagnosis, quality
FRQWURO DQG VXSHUYLVLRQ RI AHOG YDFFLQDWLRQ FDPSDLJQ\

VICs

VICs are divided into the TVLA and Epidemiology Unit of the Ministry of Livestock and Fisheries
Development. The former deals with diagnostics and research and the latter is involved with local
JRYHUQPHQWY DQG GLVHDVH FRQWURO (DFK HSLGHPLRORJ\ XC
D VSHFLAF ]JRQDO YHWHULQDU\ FHQWHU 7KHUH DUH FXUUHQWC
inspectorate services and surveillance.

Additional Laboratories

Additional laboratories are found at SUA and the Tanzania Wildlife Research Institute (TAWIRI). Private
laboratories augment the veterinary laboratory system, but overall, the veterinary laboratory system has
inadequate facilities, infrastructure, technical expertise and has a weak institutional organization (National
/ILYHVWRFN 3ROLF\

The National Fisheries Quality Control laboratory (NFQCL), located in Mwanza, is a laboratory for the
AVKHULHY VHFWRU 7KH PDLQ IXQFWLRQ RI WKLY ODERUDWRU\
products from Lake Victoria for both domestic and export markets.

Livestock Extension Services

Q OLYHVWRFN HPMHEVEBRYUBHBLWHRY SHUFHQW RI OLYH\
PDLQODQG 7DQ]DQLD FRPSDUHG WR SHUFHQW LQ DQG
ZHUH UHJLRQDO GLIIHUHQFHV LQ SURSRUWLRQV RI KRXVHKROG
LQ /LQGL WR SHUFHQW LQ 0DQ\DUD 7KH PDLQ H[WHQVLRQ PH
SURSHU IHHGLQJ RI DQLPDOV 1DWLRQDO /LYHVWRFN 5HSRUW

5 $ %6/ ODERUDWRU\ LV VXLWDEOH IRU ZRUN LQYROYLQJ DIJHQWV RI PRGH
WKLV LQFOXGHY YDULRXV EDFWHULD DQG YLUXVHVY WKDW FDXVH RQO\ Pl
a lab setting)
7KH PHWKRGV WHFKQLTXHVY XVHG WR GHOLYHU OLYHVWRFN )LVKHULHV W

©,



Currently, extension services have been deemed inadequate. The Ministry of Livestock and Fisheries
'"HYHORSPHQW LV UHVSRQVLEOH IRU FRRUGLQDWLQJ QDWLRQDO
charge of livestock development in the regional secretariat (Livestock Extension Services Implementation
*XLGHOLQHYV

National Livestock Research Institute

The National Livestock Research Institute, also known as the Livestock Production Research Institute,
is located in Mpwapwa. The Department for Research and Training, which is a part of the Ministry
of Livestock and Fisheries Development, is responsible for the operation of the institute. Laboratory
DWWHQGDQWY WHFKQLFLDQV DQG WHFKQRORJLVWY DUH LQYRO
YHWHULQDU\ SHUVRQQHO ZLWK D GLSORPD LQ ODE WHFKQROR

Vaccination

Maintaining animal health ensures a nutritious supply of food and economic activity via domestic and
LQWHUQDWLRQDO WUDGH RI OLYHVWRFN DQG WKHLU SURGXFWV
FMD, CBPP, rabies, CCPP, PPR, RVF, ND, African swine fever (ASF), east coast fever (bovine theileriosis),
coccidiosis, babesiosis and trypanosomiasis can threaten animal and human health and economic
development. Diseases controlled by mass vaccination campaigns in the country include:

1. )0O' D KLJKO\ FRQWDJLRXV GLVHDVH RI FORYHQ KRRIHG DQ
7TKHUH LV D ORZ PRUWDOLW\ UDWH SHUFHQW IRU DGXOW
percent) for young animals. The disease is endemic and widespread in Tanzania. Prevention strategie
typically include biannual vaccinations and control of animal movements. Vaccinating against foot
DQG PRXWK GLVHDVHV LV GLIAFXOW KRZHYHU EHFDXVH W]
there is a short period of immunity following vaccination. The Tanzanian government plans to
LQWURGXFH VXEVLGLHV IRU IRRW DQG PRXWK GLVHDVH YDFI
GLVHDVH E\ SHUFHQW 7KH JRYHUQPHQW DLPV WR DFKLHY
susceptible for certain serotypes and topotypes of the disease.

2. &%33 ZKLFK zZDV LQWURGXFHG IURP .HQ\D LQ % \ “H
throughout the country. After being declared a national disaster, a vaccination control programme
ZDV ODXQFKHG LQ E\ WKH 9DFFLQHV IRU &RQWURO RI
(VACNADA). Nearly three million cattle were vaccinated in Arusha, Kilimanjaro and Manyara.

,Q DQ DGGLWLRQDO PLOOLRQ FDWWOH ZHUH YDFF
YDFFLQDWLRQ FDPSDLJQ RXWEUHDNV KDYH GHFUHDVHG VL
VRXWKHUQ KLJKODQG J]RQH LQ WR QRQH LQ 2XWEU|I
UHJLRQV LQ 7DQ]DQLD LQ '"HFHPEHU DQG -DQXDU\ 7Kl
WR SXUFKDVH &%33 YDFFLQH IRU

3. RVF, a vector-borne viral disease that affects cattle, buffalo, sheep, goats, and camels. The diseast
FDQ DOVR LQIHFW KXPDQV 59) ZDV UHSRUWHG IRU WKH Al

RXWEUHDNV LQ DQG DQG PRVW UHFHQWO\ LQ , W
SHUFHQW RI OLYHVWRFEN IHWXVHV ,Q KXPDQV WKH GLVLI
HQFHSKDOLWLY RU EOLQGQHVYV 7KH 59) RXWEUHDN DIIH
FDXVLQJ DERUWLRQV RU GHDWK LQ FDWWOH JRDV
SDWLHQWYV RI ZKRP GLHG $V D UHVXOW RI WKH R’
surveillance in all zones, initiated mass vaccination of livestock, and conducted awareness campaigns
7TKH YDFFLQDWLRQ FDPSDLJQV UHDFKHG YLOODJHV YDFF
VKHHS 7KH JRYHUQPHQW RUGHUHG GRVHV RI &




4. 335 PRVW FRPPRQ LQ WKH VRXWKHUQ UHJLRQ RI OWZDUD 3:
% \ 2 WKH GLVHDVH VSUHDG WR RWKHU UHJLRQV FDX'
PLQLVWU\ RI OLYHVWRFN GHYHORSPHQW DQG AVKHULHV LQ
EDVHG WDUJHWHG YDFFLQDWLRQ FDPSDLJQV LQ  GLVWULF
PLOOLRQ VKHHS DQG JRDWV EHWZHHQ $SULO R DQG 0D
86 WR SXUFKDVH 335 YDFFLQHV DQG WKH JRYHUQPH(
(9(9%3, .HQ\D IRU

5. 1' IRXQG WKURXJKRXW 7DQ]DQLD TKHUH ZHUH DERXW
LQ "1HZFDVWOH 'LVHDVH LQ 7DQ]DQLD U 7
PLOOLRQ GRVHV RI WKH WKHUPRWROHUDQW 1° YDFFLQH L
Investigation Centres, (VICs). The Lasota vaccine, is imported, and mostly used in commercial
IDUPV EHFDXVH RI LWV UHIULJHUDWLRQ UHTXLUHPHQW DQG

6. ECF, a tick-borne illness that occurs throughout Tanzania. Pesticides were commonly used to
control ticks, but recently live attenuated ECF vaccine is being used in combination with tetracycline
WR FRQWURO WKH GLVHDVH ,Q SHUFHQW RI 7DQ]DQLI

Other vaccines

Anthrax and black quarter vaccines are combined into one vaccine called Blanthrax, and this vaccine is
manufactured in Tanzania at the TVLA, although it is not widely used. Diseases such as brucellosis are
FRQWUROOHG DW IDUP OHYHO XVLQJ 6 YDFFLQH

Government policies and regulatory environment
Government policies

The inspectorate system in Tanzania is weak, based on the zoosanitary inspectorate services (ZIS) establishe

LQ XQGHU WKH GLUHFWRUDWH RI YHWHULQDU\ VHUYLFHV V]
]JRRVDQLWDU\ LQVSHFWRUDWH VHUYLFHV 7%$'V =6 &XUUHQWO\
SRVWYV TXDUDQWLQH VWDWLRQV DQG LOQWHUQDO FKHFNSR
export control of animals and animal products.

To export meat and meat products, the exporter must apply to the Director of Veterinary Services. Import
requirements depend on the country the meat or meat product is being exported to (Ministry of Livestock
and Fisheries Development, n.d.). International trade of animals and animal products requires a zoosanitary
FHUWLAFDWH &HUWLAFDWHY DUH SURYLGHG DW HQWU\ DQG HJL\
KDWFKHULHYVY DQG OLYHVWRFN PDUNHWY OLQLVWU\ RI /LYHVWR

National Livestock Policy 2006

7KH 1DWLRQDO /LYHVWRFN 3ROLF\ HVWDEOLVKHG WKH $QLP
DQG SUHYHQW WKH LQWURGXFWLRQ RI DQLPDO GLVHDVHV 1DWL
ILYHVWRFN 3ROLF\ RI DUH WKUHHIROG 7R HQFRXUDJH W
HIAFLHQW DQG LQWHUQDWLRQDOO\ FRPSHWLWLYH OLYHVWRFN L
structure of production with a large increase in the numbers of successful smallholder livestock producer
HQWHUSULVHV DQG 7R FRQVHUYH OLYHVWRFN UHVRXUFHV D(
resource development and use.




7KH SROLF\ DLPV WR HVWDEOLVK D OLYHVWRFN VHFWRU E\ W F
livestock to insure food security and household and national income, while conserving the environment
1IDWLRQDO /LYHVWRFN 3ROLF\ 7KH SROLF\ DOVR DLPV WR .
WKH JRYHUQPHQW DQG WKH SULYDWH VHFWRU 1DWLRQDO /LYH\

The policy also requires regulation of veterinary practices and delivery services by requiring service
SURYLGHUV WR DGKHUH WR D VWLSXODWHG FRGH RI HWKLFV HC(
Abdu Hayghaimo, Policy antimicrobial use presentation).

Veterinary Act 2003

7KH 9HWHULQDU\ $FW SURYLGHY SURWRFRO DQG UHJXODW

veterinary specialists and the enrollment or enlistment of paraprofessionals and paraprofessional assistant
SHWHULQDU\ $FW RI 7KLV DFW DOVR D SURYLVLRQ REOLJL

enrolled paraprofessionals, and enlisted paraprofessional assistants to adhere to a code of conduct.
Food, Drugs and Cosmetics Act 2003

7KH 7DQ]DQLD )RRG 'UXJV DQG &RVPHWLFV $FW RI KDV D Q.
animal products. These rules include regulating the sale of veterinary medicines, the slaughter of animals
WKH WUDQVSRUW RI DQLPDO SURGXFWV GLVHDVH QRWLAFDWLF
'UXJV DQG &RVPHWLFV $FW

Fisheries Policy 1997

7KH REMHFWLYH RI WKLV SROLF\ LV WR SURPRWH HIIHFWLYH IDI
LQFOXGH LQFUHDVHG K\JLHQLF PHDVXUHV YDFFLQDWLRQV DC
marketability that are required to meet international quality standards (Dr. Abdu Hayghaimo, antimicrobial
XVH SUHVHQWDWLRQ -XQH

Fisheries Act 2003

This act mandates the Minister of Livestock and Fisheries Development to ensure consumers access to safe

ZKROHVRPH AVK DQG AVKHU\ SURGXFWV E\ SHUIRUPLQJ PLFUREL
DQG AVKHU\ SURGXFWVY EHIRUH WKH\ DUH UHOHDVHG IRU KXPDQ
XVH SUHVHQWDWLRQ -XQH

East African Community Sanitary and Phytosanitary (EAC-SPS) Requirements (2012)

To ameliorate some of the risks with trading, the World Trade Organization’s (WTO) Sanitary and
Phytosanitary (SPS) Agreement was formulated to require member countries to control aquatic animal
feeds, feed ingredients and veterinary medication through a regulatory environment. The agreement also
sets forth requirements for chemical residues and requires safe use of hormones (both synthetic and
biological) and vaccines. Additionally, the agreement sets forth requirements for inspection and provision
RI FHUWLAFDWLRQV

Existing legislative tools guiding antibiotics use in animals

There are several additional legislative tools that guide antibiotic use in animals. These include:

X 7TKH $QLPDO 'LVHDVH $FW 1R RI 6HFWLRQ ZKLF
antibiotics in animals by the competent authority

X JLVKHULHYVY 5HJXODWLRQV RI VHFWLRQ | ZKLFK UHTX
from antibiotics

X J)LVKHULHYV 5HIJXODWLRQV RI VHFWLRQ L ZKLFK SUR¥

aguaculture inputs (excluding other animal wastes)




X J)LVKHULHYV 5HIJXODWLRQV RI VHFWLRQ M O ZKLFK SU
FRPSHWHQW DXWKRULW\ LQ AVK GLVHDVH WUHDWPHQW

x +DUPRQL]HG ($& 636 PHDVXUHV XQGHU UHYLHZ 6HFWLRQ
requirements for ensuring safety of aquatic animal feeds and feed ingredients and the use of
veterinary drugs.

X 6HFWLRQ ZKLFK VWDWHV WKDW YHWHULQDU\ WKHU
LQFOXVLRQ LQ AVK IHHGV VKDOO QRW EH DSSOLHG WR AVK
authority (e.g Director of Aquaculture or Director of Veterinary services).

X 6HFWLRQ Rl WKH 636 ZKLFK UHTXLUHV VDPSOHV RI
food value including presence of veterinary drugs.

X 6HFWLRQ Rl WKH 636 ZKLFK UHTXLUHV VDQLWDU\ AVK |
period following antibiotic use.

x 7DQ]IDQLD )RRGV 'UXJV DQG &RVPHWLFV $FW RI SDUW ,9
regarding drugs including restrictions on the conduction of a pharmacy business, registration of
medical devices and herbal drugs. This Act provides for the governing import and export of drugs
and limiting to good quality pharmaceuticals and drugs.

Surveillance

Currently there is no institutionalized surveillance system for foodborne diseases, nor is there a regular
PRQLWRULQJ SURJUDP IRU FKHPLFDO RU PLFURELRORJLFDO IR
FRQGXFWLQJ D SLORW IRRGERUQH GLVHDVHYVY VXUYHLOODQFH \
Manyara regions. Since much of Tanzania’s animal agriculture is smallholder-based, only larger outbreak
tend to be recorded.

Rules for Transport of Animal and Animal products

Tanzania has many regulations for transporting animals and animal products meat within the country.
7KH 7DQ]DQLD )RRG 'UXJV DQG &RVPHWLFV 5HIXODWLRQV R
RI LQGLYLGXDOV WR WUDQVSRUW PHDW 7KH UHJXODWLRQ DO\
transported in, as well as establishes hygienic standards for the transport of meat (Tanzania Food Drugs
DQG &RVPHWLFV 5HIXODWLRQV

Regulatory Bodies
TFDA

The TFDA administers the Tanzania Food, Drugs and Cosmetics Act, which provides for regulation
of medicines, food, cosmetics and medical devices for humans and animals. This regulation applies to
registration, inspection and licensing of medicines, performing quality control, and post market surveillance.
Guidelines and standard operating procedures (SOPs) developed under the TFDA govern the evaluation
IRU UHJLVWUDWLRQ RI PHGLFLQHV IRU TXDOLW\ VDIHW\ DQG
appropriateness of labels and product information.

Challenges range from non compliance with regulations by applicants who import, or lack of GMP among
local manufacturers. Other challenges are from the TFDAs own lack of sophisticated equipment and
bioequivalence study facilities in East Africa, hence goods that are otherwise substandard are registered
This is clearly the case for animal products as well as those for humans, including unauthorised labelling anc

poor quality and animal feeds with antibiotics mixed in, and counterfeit antibiotics.



In addition to their registration requirements, post registration regulations include pre-marketing inspection
for GMP in manufacturing and importing, inspection of ports of entry of the imported goods.

7KH AQDO SRVW UHJLVWUDWLRQ DFWLYLW\ RI WKH 7)'$ LV WKH
market are tested for their quality which, may lead to withdrawal of the medicine from the market. This
KDSSHQHG LQ ZKHQ FOR[DFLOOLQ FDSVXOHV DQG VXVSHQVL

TFDA also conducts post market surveillance of adverse reactions (post-marketing Adverse Drug Events
(ADE) surveillance). Adverse reactions are, however, under-reported by healthcare professionals.

TFDA is responsible for food control, while the food chain itself falls under the mandate of various
JRYHUQPHQW PLQLVWULHYVY GHSDUWPHQWY DQG LQVWLWXWLRQV
is responsible for livestock policy formulation, guidelines and technical support. Local government
DXWKRULWLHY DQG WKH SULYDWH VHFWRU DUH WKH PDLQ DFWR

Directorate of Veterinary Services

The Directorate of Veterinary Services at the Ministry of Livestock and Fisheries Development
(Epidemiology Unit) is responsible for acting during disease outbreaks to identify diseases, monitor the
progress of the outbreak and determine the effectiveness of control strategies. The TVLA is in the same
directorate.

TVLA is responsible for meat hygiene, the safety and quality of milk, inspections of abattoirs,veterinary
drugs control and developing and producing vaccines. The TVLA also conducts research and surveillance
on livestock diseases and develops technologies for control and eradication of disease vectors, particularl
ticks and tsetse. The agency collaborates with other international laboratories to validate tests and standard
for animal disease research and diagnosis. Additionally the agency collaborates with other diagnostic anc
research laboratories within the country such as TAWIRI in wildlife disease research and SUA.

Tanzania Bureau of Standards (TBS)

The TBS is the only standards body in the country. Currently, the only microbiology laboratory accredited
by International Organization for Standardization (ISO standards) is the TBS. It is responsible for ensuring
guality and safety in industries and setting and enforcing standards along with their inspection. This is both
for the locally manufactured commodities and imported. This is in line with an Act of Parliament; the
6WDQGDUGV $FW 1R R DPHQGHG E\ $FW 1R R 7TKH 7
IRU WHVWLQJ DQG FDOLEUDWLRQ Rl SUHFLVLRQ LQVWUXPHQWYV
industrial products.

Local Governments

The local government authority, which is under the PMORALG, is responsible for employment of all
veterinarians providing professional services. The local government is involved in inspection of food,
control food hygiene and preparing sanitation regulations for food establishments. There is, however, poor
coordination between the central and local government level in provision of services (Ndabikunze, Chove,
& Mongi, n.d.).

Tanzania Dairy Board

7KH 7DQ]DQLD 'DLU\ %RDUG ZDV DSSRLQWHG DQG RIAFLDOO\ L
dairy industry in Tanzania dates as far back as independence. Their responsibilities include developing ant
conducting market research, and promoting a competitive environment among stakeholders in the dairy

industry. They also monitor the execution of contracts and marketing arrangements between bodies related
to the dairy sector and reconcile parties in disputes. The Board also liaises with the TFDA on licensing and
inspection of all dairy facilities and training and improvement of skills in technological advancement in the

LQGXVWU\ 7KH %YRDUG PRQLWRUY SODQV GHVLJQHG WR DFKLHY|
production, processing and marketing. The Board represents dairy industry stakeholders in international




matters. The Board promotes advocacy of the dairy industry and organizes participation of stakeholders in
dairy shows at home and abroad.

Tanzania Meat Board

7KH 7DQ]1DQLD OHDW %RDUG HVWDEOLVKHG E\ WKH OHDW ,QGXV
RQ"™ RI 1RYHPEHU FROODERUDWHY ZLWK YDULRXV PHDW L
producers, traders, processors, quality control institutes, regulatory organs, consumers and service provider:
WR UHVWUXFWXUH DQG GHYHORS WKH PHDW LQGXVWU\ WR PDI
products. Its functions as stipulated by the Act are to advise the Minister for Livestock Development on

issues pertaining to development of the meat industry. The Board collaborates with other quality control

institutions to develop meat and meat products, as well as ensure quality control of livestock, meat, and
PHDW SURGXFWV O0OLQLVWU\ RI /LYHVWRFN DQG )LVKHULHV "HYH

Fisheries Department

7KH )LVKHULHV 'HSDUWPHQW LV LQYROYHG LQ AVK LQVSHFWLI
SURFHVVRUV DQG FRQWURO RI AVK H[SRUW 4XDOLW\ FRQWURO
IDERUDWRU\ 1)4&/ 7KH UROH RI WKH ODERUDWRU\ LV WR YHU
DVVXUDQFH PDQDJHPHQW V\VWHPV LQ AVK SURFHVVLQJ IDFWRU
the requirements of international export markets. Among the functions of the laboratory is to monitor the

W\SHV DQG OHYHOV RI DQWLELRWLFV DQG WKHLU UHVLGXHV LQ

Government Chemist Laboratori¢&&gancy
GCLA is a legal referral laboratory under the Ministry of Health and Social Welfare. GCLA is involved

in forensic investigations of a broad array of samples from food and environmental sources (Ministry of
+HDOWK DQG 6RFLDO :HOIDUH




Table 2-6: Regulatory bodies with responsibilities in animal health and the animal agriculture
sector

Institution Executive Branch Responsibilities

Tanzania Food and Drugs | Ministry of Health and Registration of product and premises, sanction in
Authority Social Welfare collaboration with judiciary, laboratory services, food
safety control, audit local council inspection training
RI LQVSHFWRUYV DQG IRRG H[SRUW KH

Tanzania Bureau of Standards Ministry of Industr§tandard setting, training for industries on quality

and Trade and safety assurance, standard enforcement including
LQVSHFWLRQ RI SODQWY DQG SURFHYV
products
Tanzania Veterinary Laboratolinistry of Livestock @ Testing for meat hygiene, animal health, abattoir
Agency and Fisheries inspection, animal traceability, veterinary drugs
Development control, milk safety and quality
Local governments 3ULPH 0L QL VWErployment Arielldupervision of workforce involved

Regional Administrationn delivering of health services.
and Local Government

Tanzania Dairy Board Ministry of LivestockMilk and dairy products regulation
and Fisheries
Development

Meat Board of Tanzania Ministry of LivestockMeat and meat products regulation
and Fisheries
Development

Fisheries Department Ministry of Livestock) LVK LQVSHFWLRQ AVK UHJXODWLRQ\
and Fisheries AVKHUPHQ DQG SURFHVVRUV TXDOLW
Development products for export market

Government Chemist Ministry of Health and Forensic analysis

Laboratories Agency Social Welfare

6285&( $GDSWHG IURP .XUZLMLOD HW DO




CHAPTER 3:

Burden of Disease and Antibiotic Resistance in Humans

National Burden of Disease

The Global Burden of Disease Study listed HIV/AIDS, malaria and lower respiratory infections (pneumonia)
DV WKH WRS WKUHH GLVHDVHYVY FRQWULEXWLQJ WR \HDUV RI OLI
SUHPDWXUH GHDWKY IURP SQHXPRQLD IHOO E\ SHUFHQW (
E\ SHUFHQW 1HRQDWDO VHSVLV UHVSRQVLEOH IRU DOPRVW
HLIKW LQ WKH WRS FDXVHV IRU SUHPDWXUH PRUWDOLW\ LQ

+,9 FRQWULEXWHG WR D WRWDO RI GHDWKVY DQG DQ HVWLPE
8QLWHG 1DWLRQV 3URJUDPPH RQ +,9 $,'6 81$,'6 +,9 SUHY
RYHU WKH ODVW IRXU \HDUV AJXUH 7KH 2 +,9 $,'6 DQC
SHUFHQW QDWLRQDO SUHYDOHQFH SHUFHQW LQ ZRPHQ DQG

DUHDVY DQG YDULHV DFURVY UHJLRQV IURP XQGHU SHUFHQW LC

YLIXUH +,9 SUHYDOHQFH WUHQGYV LQ ZRPHQ DQG PHQ DFFRU
Indicatory Survey (Tanzania Commission for AIDS (TACAIDS), Zanzibar AIDS Commission (ZAC) &
6WDWLVWLFV 1%6 2I1AFH RI WKH &KLHI *RYHUQPHQW 6WDWLVW

ODODULD KDV VHHQ D GRZQZDUG WUHQG VLQFH AJXUH .
GHDWKYV SHU FRPSDUHG WR RYHU SHUFHQW RI GHDWKYV
Malaria now ranks number two in the top causes of premature death (Institute for Health Metrics and
(YDOXDWLRQ 7KH 7DQ]DQLD +,9 $,'6 DQG 0DODULD ,QGLFCLC
SUHYDOHQFH LQ FKLOGUHQ DJHG PRQWKY 3UHYDOHQFH ZD\
WKDQ XUEDQ DUHDYV SHUFHQW ZLWK VRPH UHJLRQV VXFK DV
(Tanzania Commission for AIDS (TACAIDS), Zanzibar AIDS Commission (ZAC) & Statistics (NBS),
2IAFH Rl WKH &KLHI *RYHUQPHQW 6WDWLVWLFLDQ 2&*6

7XEHUFXORVLV 7% LV PRUH SUHYDOHQW LQ PDOHV WKDQ IHPDC
DQG WKDW SUHYDOHQFH RI +,9 LQIHFWLRQ DPRQJ 7% SDWLHQW

SDWLHQWYV LV SHU FHQW



J)LIXUH ODODULD WUHQGV IURP WR i+ 2

7% VvVDZ D VKDUS ULVH RI DQ DYHUDJH SHUFHQW LQFUHDVH LQ
IURP WKH V. 7KH WUHQG DV VKRZQ LQ WKH AJXUH EHORZ V
R SHUFHQW LQFUHDYVHc&Hity (MihBtty db KéaltiQanhd\8dcidl Welfare National
7TXEHUFXORVLY DQG /HSURV\ SURJUDPPH

, Q WKHUH ZHUH QHZ FDVHV RI 7% Rl ZKLFK ZHU
SXOPRQDU\ 7% FDVHYV ZHUH QHZ FOLQLFDOO\ GLDJQRVHG
SXOPRQDU\ 7% FDVHV DQG ZHUH UHODSVHV )RU WKH VDPH '

SRSXODWLRQ LQFOXGLQJ +,9 SRVLWLYH SDWLHQWYV ZLWK
OXOWL GUXJ UHVLVWDQW WXEHUFXORVLYV 0'5 7% IURP SXOPRQ
WHVWHG ZKHQ UHWUHDWPHQW FDVHV DUH LQFOXGHG :RUOG

'DWD IURP D VXUYH\ RI QHZ SDWLHQWYV DQG UHWUHDW |
representative, showed that resistantéyobbacterium tuberatMsisDLQV WR RQH RI WKH IRX
ZDV SHUFHQW DQG SHUFHQW ZHUH 0'5 7% )RU WKH UHWUF
GUXJ DQG PXOWL GUXJ ZDV SHUFHQW DQG SHUFHQW UHYV
IDWLRQDO 7XEHUFXORVLY DQG /HSURV\ SURJUDPPH

$OWKRXJK WKH :+2 FODVVLAHV 7DQ]DQLD DV RQH RI FRXQWU
PHW DOO WDUJHWYV IRU UHGXFWLRQV LQ 7% FDVHV DQG GHLC
WUHDWPHQW RI 0'5 7% SDWLHQWY « SHUFHQW FXUHG :RUOG




JLIXUH 7UHQGV LQ FDVH QRWLAFDWLRQ UDWHV IRU DOO IRUF

6RXUFH 17/3 PDQXDO OLQLVWU\ RI +HDOWK DQG 6RFLDO :H
SURJUDPPH

Bacterial Diseases in Humans and their resistance rates

The high disease burden caused by respiratory infections and enteric infections in all age groups makes
them critical disease priorities and underscores the importance of ensuring universal access to antibiotics
and their appropriate use.

7KH QRWLADEOH EDFWHULDO GLVHDVHV EHLQJ PRQLWRUHG E\ \
DQG FKROHUD ,Q FKLOGUHQ ERWK XQGHU DQG RYHU AYH \HDU
G\VHQWHU\ OLQLVWU\ RI +HDOWK DQG 6RFLDO :HOIDUH D
WKH EDFWHULDO GLVHDVH EXUGHQ LQ 7DQ]JDQLD VWXGLHV IURI
preliminary overview.

W LV ZRUWK PHQWLRQLQJ AUVW D VWXG\ FRQGXFWHG UHFHQW
PHGLDQ PRQWKY IURP UXUDO ,(IDNDUD DQG XUEDQ 'DU HV 6
FKLOGUHQ LQYHVWLIJDWHG LQ WKH RXWSDWLHQW FOLQLFV
YLUDO GLVHDVH DQG SHUFHQW KDG D EDFWHULDO LQIHFWLR

SHUFHQW KDG SDUDVLWLF GLVHDVH SHUFHQW ZDV SDUDVL
LOOQHVYV FRXOG EH IRXQG IRU RI FKLOGUHQ '"“$FUHPRQW HW

Acute Respiratory Infections (ARISs)
Prevalence and resistance rates

Acute respiratory infections—patrticularly pneumonia—are a leading cause of global childhood mortality

:LOOLDPV *RXZV %RVFKL 3LQWR %U\FH "\H &DUHWDNH
ZHUH VXUYH\HG IRU WKH 7DQ]DQLD '"HPRJUDSKLF +HDOWK 6XUYH
=DQ]JLEDU RI FKLOGUHQ H[SHULHQFHG V\PSWRPV RI $5,V LQ WK
SHUFHQW ZHUH WDNHQ WR KHDOWK IDFLOLWLHYV DQ LQFUHDVH I
RI 6WDWLVWLFV ,&) ODFUR

,Q WKH 1HWZRUN IRU 6 XUYHLOODQFH RI 3QHXPRFRFFDO 'LV
was established to collect and monitor data on pathogens detected in hospitals in Kenya, Uganda and
Ethiopia, including two in Tanzania. High rates-of L Q A Xrid ® jpdddmoriidection were found in

FHUHEURVSLQDO AXLG &6) DQG EORRG VDPSOHV 7KHUH ZDV DO




RYHU WKH VWXG\ SHULRG ,Q SHUFHQW RI LVRODWHYV IUR
EORRG ZHUH UHVLVWDQW WR FRWULPR[D]ROH %\ UHVLVWD
VXFK VDPSOHVY UHVSHFWLYHO\ 7KH AQGLQJV RI WKLV FROODER
provided the rationale for adoption of the 7-valent vaccination programmes in the region (Mudhune &
:DPDH $ VWXG\ GRQH ODWHU DPRQJ FKLOGUHQ IRXQG D K
VXVFHSWLEOH SQHXPRFRFFL 3163 SHUFHQW UHVLVWDQW D((
- OR\R HW DO 7KH RQO\ VWXG\ FRQ G X&.\&uie@mihhiretrecHilV HU P L Q
resistanBtaphylococcus &Nie&z\) in Tanzania was at Muhimbili National Hospital (MNH) among under
AYH \HDU ROGV ,W IRXQG SHUFHQW RI WKIS. dikekstal\ofSiezeeW LFL SD
SHUFHQW ZHUH 056% 5HVLVWDQFH ZDV QRWHG DPRQJ WKH
SHUFHQW 1RQH RI WKH LVRODWHY ZHUH UHVLVWDQW WR YDQF

Prevention

The WHO recommends immunization for primary prevention of pneumonia. TheseHaehdphilus

L Q A Xti#® pO(Hib) conjugate and pneumococcal conjugate (PC) vaccines and measles and pertussis.
The current programme of immunization in Tanzania covers all of these infections (Ministry of Health
DQG 6RFLDO :HOIDUWstteptocot@us pnelaneni@&ading causes of bacterial pneumonia,

PHQLQJLWLY DQG VHSVLV DQG LQ FROOHFWLYHO\ DFFRXQWH
globally, mostly in low income counti&gneumoniaeD XVHYV DERXW SHUFHQW UDQJH
GHDWKV LQ +,9 QHJDWLYH FKLOGUHQ DJHG PRQWKYV 2-%ULHQ

that the 7-valent vaccine (PCV7) covered many of the resistant pneumococci strains that were isolated from
QDVRSKDU\QJHDO VZDEV RI KHDOWK\ FX hQddthbQtheo/BcEibeLlw@ad - OR)\
UROOHG RXW LQ 7DQ]DQLD LQ EXW FRYHUDJH GDWD KDYH QI

For diagnosis and treatment of ARIs, Tanzania has adopted the WHO guidelines for Integrated Management
of Childhood llinesses (IMCI), which states that ARI should be suspected in every child who seeks care for

FRXJK RU GLIAFXOW\ EUHDWKLQJ 7KHVH JXLGHOLQHV RIIHU VSH
by the healthcare worker, leading to improved diagnoses and hence improvement in appropriate prescribing
DQG XVH RI DQWLELRWLFV %U\FH HW DO

Diagnosis

$ VWXG\ REVHUYHG GRFWRU SDWLHQW LQWHUDFWLRQV LQ WZ
RI GRFWRUVY DFWXDOO\ SHUIRUPHG WKH DSSURSULDWH H[DPLQL
FKLOGUHQ KDG D FRXJK ZKLOH SHUFHQW KDG GLIAFXOW\
WKHLU UHVSLUDWRU\ UDWH FRXQWHG SHUFHQW KDG WKHLU |
stethoscope. The authors used regression analysis to show that both personal characteristics and the clinic:
VHWWLQJ LQAXHQFH WKH OLNHOLKRRG WKDW DQ H[DPLQDWLRQ
RXWSDWLHQWYV RQO\ SHUFHQW RI WKH FKLOGUHQ ZLW

SHUFHQW RI WKRVH ZLWK GLIAFXOW\ EUHDWKLQJ KDG WKHLU

Treatment

Antibiotic treatment, which is recommended in the IMCI guidelines for treatment of pneumonia and severe
pneumonia, reaches only a small portion of the children who need it. According to the GAPP, less than
SHUFHQW RI FKLOGUHQ LQ 7DQ]DQLD ZLWK SQHXPRQLD DUH U
T+ 2 7KH 8QLWHG 1DWLRQV &KLOGUHQ:V )XQG 81,&()

A study of the effect of mass treatment with azithromycin (a macrolide antibiotic) in an area endemic for

WUDFKRPD IRXQG QR VLJQLAFDQW GHYHORSPHQW RI UHVLVWDC
WR JHEUXDU\ +RZHYHU WKH\ IRXQG KLJK UHVLVWDQFH U

3163 DQG SHUFHQW FRWULPR[DJ]ROH UHVLVWDQW %DWW HW D
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Abbreviations

&6) &HUHEURVSLQDO AXLG

MNH: Muhimbili National Hospital

MRSA: Methicillin resistaBtaphylococcus aureus

PCV7: 7-valent pneumococcal vaccine

3&9 YDOHQW SQHXPRFRFFDO YDFFLQH
PNSP:Penicillin-non susceptiBlgpneumoniae

RCH: Reproductive and child health

Bloodstream Infections (BSI)
Prevalence

BSils, also referred to as sepsis or bacteremia, are caused by the invasion of bacteria into the bloodstrear
through a portal of entry either by a wound or surgical procedure, or through infection or site of injection.

$ VWXG\ RI IHEULOH DGXOWYV LQ QRUWKZHVWHUQ 7DQ]DQLD IRX(
LQIHFWLRQV OHUHPR HW DO +RVSLWDOL]JHG IHEULOH FKLC
EHHQ VWXGLHG ZLWK WKH IROORZLQJ %6, UDWHV GHWHFWHG
SHUFHQW LQ FKLOGUHQ XQGHU \HDUV SHUFHQW LQ FKLOG!
HW DO &KULVWRSKHU HW DO $ VWXG\ LQFOXGLQJ EF
EXW RQO\ SHUFHQW FRQVLGHUHG SDWKRJHQLF EDFWHULD IURI
5HFHQWO\ LW KDV EHHQ IRXQG WKDW QHRQDWDO VHSVLV U
SaureudV D FRPPRQ HWLRORJLFDO DJHQW .D\DQJH HW DO Ot
for community acquired BSI, non-typhofsidimonell® S S SHUFHQW ZHUH SUHGRPLC
QHIJDWLYH RUJDQLVPV HVSHFLDOO\ DP&@reummiss R \BIHWJIFYHH) W/D W H k
WKH SUHGRPLQDQW *UDP SRVLWLYH EDFWHULD OHUHPR HW DO

Treatment

The antibiotics used to treat sepsis in Tanzania include ampicillin, cloxacillin, chloramphenicol, gentamicin
DQG FHIWULD[RQH 7KULHUPHU HW DO %ORPEHUJ HW DO

$W %XIJDQGR OHGLFDO &HQWHU VXUYLYDO DPRQJ FKLOGUHQ ZL\
VXVFHSWLELOLW\ .D\DQJH .DPXJLVKD OZL]DPKRO\D -HUHPLDK
higher among those with extended spectrum beta lactamase (ESBL) and MRSA isolates than among those
ZLWK VHQVLWLYH LVRODWHV %ORPEHUJ HW DO ,QDSSUR
VLIQLAFDQW ULVN IDFWRU IRU GHDWK LQ FKLOGUHQ DGPLWWH
(independent of underlying diseases), and was also associated with increased duration of hospitalizatior
PHGLDQ GD\V YHUVXV GD\V %ORPEHUJ HW DO 7TDEO]|
Tanzania to describe common organisms and their resistance patterns.

Role of co-infections in BSI and overall effect in antibiotic resistance rates

The high prevalence of risk factors such as HIV infection, malnutrition, malaria and sickle-cell disease pose
an additional challenge in the management of bacterial infections and overall prudent consumption of

DOQWLELRWLFV )RU LQVWDQFH HYHQ WKRXJK WKH SUHYDOHQFH
DQG +,9 UHODWHG GLVHDVH SHUFHQW ZDV UHODWLYHO\ ORZ
WKRVH FKLOGUHQ KDG WKH KLJKHVW FDVH IDWDOLW\ UDWHV 5F




ODOQXWULWLRQ SUHYDOHQFH KDV GURSSHG IURP SHUFHQW R
PXQGL +,9 WRR KDV GHFUHDVHG IURP D SUHYDOHQFH RI
LQ WR SHUFHQW LQ 7$&%,'6 1%6 , &) 7KHVH
disease states require the frequent use of antibiotics to prevent or treat co-infections that can occur with
them. For instance, HIV patients are put on lifelong cotrimoxazole prophylactic treatment.

$ VWXG\ FRQGXFWHG DPRQJ FKLOGUHQ \HDUV DQG \RXQJHU U
a BSI, and one-third of them died. Inappropriate antimicrobial treatment was associated independently of
other underlying diseases with increased risk for death. The highest case fatality rates were in children witt
+,9 SHUFHQW PDOQXWULWLRQ DQG DQWLPLFURELDO UHVLV\
DVVRFLDWHG ZLWK LQDSSURSULDWH DQWLPLFURELDO WUHDWPFHE

Most of theSalmoneBap. (all of which were non-typhoid) was found in one study to be amongst HIV
SRVLWLYH SDWLHQWYV SHUFHQW 7KLV VXSSRUWYV SXEOLVKI
KLJKHU UDWHV RI EDFWHUHPLD OHUHPR HW DO
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Abbreviations

BMC: Bugando Medical Centre

BSI: Blood stream infection

ESBL: Extended spectrum beta lactamase

GBS: Group BStreptococcus

IMCI: Integrated management for childhood ilinesses
MNH: Muhimbili national hospital

NTS: Non-typhoidabalmonelt#ection

Urinary Tract Infections
Prevalence

Urinary tract infections (UTIs) occur when bacteria enter the urinary tract via the urethra. UTI is the
second most common site of infection (after ARIs) in the community and incidence varies by age, gender
DQG KHDOWK VWDWXV +DUGLQJ 5RQDOG ,Q 0zZzDQ]D LQ
ZRPHQ 87, SUHYDOHQFH ZDV SHUFHQW DQG SHUFHQW Ut
OVKDQD DQG SHUFHQW DQG SHUFHQW DPRQJ WKH IF
+RNRURUR OVKDQD OVDNL OVKDQD +RNRURUR OD]JLJR 0
RI EDFWHULXULD ZDV SHUFHQW DPRQJVW SUHJQDQW SDWLHQV
DQG SHUFHQW LQ IHEULOH DGPLWWHG FKLOGUHQ )UHGULEFN
IRXQG WKDW WR & Holifoltb@ed byK Ipnédmhi&el H

Diagnosis

Leukocyte esterase, nitrite, blood, and protein are biochemical markers of UTI that can be observed by a
dipstick urinalysis. Screening of all markers with a negative result indicate absence of UTI where as if one
LV SUHVHQW D FXOWXUH LV MXVWLAHG 3DWHO /LYVH\ 6zZDQQ

The usefulness of the dipstick urinalysis has been questioned whereby a method known to be cheap and quicl
FDQQRW IRUHJR WKH QHHG IRU DFFXUDF\ DQG UHOLDELOLW\ 2Q
as the highest sensitivity when serial use of combination of nitrite test and urine WBC microscopy (Festo
HW DO 2QH VWXG\ FDOOV IRU XVH RI XULQH GLSVWLFN D
VFDUFH )UHGULFN HW DO ZKLOH DQRWKHU UHFRPPHQGYV L
HISHFWDQW PRWKHUV DW DQWHQDWDO ERRNLQJ ODVLQGH HW D

Treatment

Delays or ineffective treatment during the early years (infancy and childhood) have been associated with
ORQJ WHUP FRPSOLFDWLRQV LQFOXGLQJ UHQDO GDPDJH LQ

FKLOGUHQ (FKHYHUUL HW DO +DELE 6PHOOLH 3RXOW
KDYH IRXQG WKLV +DQQXOD HW DO 7TRITROR $PPHQWL OR

Individuals with UTI may be symptomatic or have no symptom, which is known as asymptomatic bacteriuria
(ASB). ASB need not be treated in most people (healthy school girls and young women, diabetic women
and patients with indwelling catheters or intermittent catheterization). Treatment is reserved for pregnant
ZRPHQ FKLOGUHQ PDLQO\ \HDUV DQG SULRU WR LQYDVLYH
UHVHFWLRQ RI WKH SURVWDWH 7853 5D] $OWKRXIK RQH
ZRPHQ KHQFH UHTXLULQJ WUHDWPHQW *HHUOLQJVY HW DO




woman is such that a process of enhanced urinalysis was investigated and recommended for by a team i
1LJHULD $LJHUH 2NXVDQ\D (LJEHIRK 2NRPH 7KLV HPS)
workup in diagnosing UTI particularly amongst populations known to be susceptible to the infection such
as children who are most vulnerable to long term complications associated with the infection (Fredrick et
DO

'+2 UHFRPPHQGV DPR[LFLOOLQ FRWULPR[D]JROH DQG QLWURIXULI
87,V )LQQHOO HW DO 6HFRQG OLQH DJHQWYV DUH DPLNDFL
VSHFLAHG VLPLODUO\ LQ 7DQ]DQLD-V 6WDQGDUG 7UHDWPHQW *X
7KH GXUDWLRQ Rl WUHDWPHQW IRU 87, KDV EHHQ VKRZQ WR EH |
ORUL /DNKDQSDXO 7X0OO0OXV

Resistance rates

Resistance developedibgolandKlebsielipp. has seen to lessen effectiveness of empirical treatment of
UTI as mentioned previously these are the most prevalent etiological agents. There are therefore prioritized
in this section.

Resistance of the uropatiuadieém antibiotics.

, Q DW 01+ LW ZDV IRXQG WEK.zdNn sanplddSffom Qrildrdr iwaneKddistant

WR DPSLFLOOLQ 6LPLODU UHVLVWDQFH SDWWHUQV EddlUH REVF
LVRODWHY IURP XULQH VSHFLPHQV ZHUH IRXQG WR EH UHVLVWD
E.coiWR DPR[LFLOOLQ FODYXODQDWH LQ 7DQ]DQLD UDQJHV IURP
WR PRUH WKDQ SHUFHQW DPRQJ FKLOGUHQ DW %0& )HVWR H

The increasing resistance trend to gentamicin &noolpas been observed with resistance ranging from
SHUFHQW DW 01+ LQ WR PRUH WKDQ SHUFHQW LQ WKH \
‘DU HV 6DODDP 7KUHH KXQGUHG GLDEHWLF ZRPHQ DWWHQGLQJ
included in the study. Demographic and clinical information were collected using a structured questionnaire.
Urine specimens were collected for urinalysis, microscopy, culture and antimicrobial susceptibility testing.
6LIJQLAFDQW DV\PSWRPDWLF DQG V\PSWRPDWLF EDFWHULXULD
$W WKH %XJDQGR OHGLFDO &HQWUH JHQWDPLFLQ UHVLVWDQFH
SHUFHQW DPRQJ IHEULOH FKLOGUHQ )HVWR HW DO 0D\

The resistance &. coiWR FRWULPR[D]J]ROH KDV EHHQ IRXQG WR UDQJH IU|
SHUFHQW DPRQJ FKLOGUHQ IURP WKH FRPPXQLW\ DWWHQGLQJ

HW DO

JOXRURTXLQRORQHY SDUWLFXODUO\ FLSURAR[DFLQ DUH UHDVF
UHVLVWDQFH WR FRWULPR[D]JROH LV RYHU SHUFHQW

E.colizDV IRXQG WR EH PRUH VXVFHSWLEOH WR FLSURAR[DFLQ ZLW
SHUFHQW )HVWR HW DO /I\DPX\D HW DO

At BMC, the rate of resistancetbofcoi WR FHIWULD[RQH LQFUHDVHG IURP SHUF
JHVWR HW DO ODVLQGH HW E.Qolisolates fréiuridé specimehsi U F H Q
ZHUH IRXQG WR EH UHVLVWDQW WR FHIRWD[LPH LQ 6DEULQ

6LPLODUO\ AQGLQJV Rl UHVLVWDQFH WR KIBBE$RIdiet\ashv@IID QW L E
A recent review of studies from African countries showslétsiekgp resistance to various antibiotics
LV ULVLQJ OVKDQD HW DO




ESBL production

Contributing to the high rate of resistance of Gram-negative bacteria is the production of ESBL by the
pathogens. ESBL confers resistance to all beta-lactam antibiotics. The prevalence of EEBtodimong
UDQJHV IURP WR S H U F H Q\pnddiQa@isddctesvirie ESBES padéddre Wasnide

HW DO 6DEULQD - OR\R $ERXG .DVXEL /\DPX\D HW DO
WKDQ LQ WKH FRPPXQLW\ RU RXWSDWLHQW VHWWLQJY 6DEULQD
( OVKDQD .DPXJLVKD OLUDPER &KDNUDERUW\ /I\DPX\D 2
LQ SDWKRJHQV LQIHFWLQJ FKLOGUHQ SHUFHQW WKDQ DGX!
I\DPX\D HW DO

&DUEDSHQHPV DUH GUXJV RI FKRLFH WR WUHDW (6%/ SURGXFLQ
are expensive and not widely available in Tanzania. Though fourth generation cephalosporins like cefepime
PD\ VHUYH WKLV SXUSRVH ZLWK D OHVVHU AQDQFLDO EXUGHQ L
Rl (6%/ 6WHSKHQ ( OVKDQD .LGHQ\D .DWDUDLK\D LWK |
pattern of the pathogens, we can expect to improve the management of UTI.
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Abbreviations

ASB: Asymptomatic bacteriuria

BMC: Bugando Medical Centre

ESBL: Extended spectrum beta-lactamase
GNB: Gram-negative bacteria

MNH: Muhimbili National Hospital

UTI: Urinary Tract Infection

Diarrheal Infections
Prevalence and etiologic agents

'LDUUKHDO LQIHFWLRQV DUH D VHULRXV WKUHDW WR FKLOGUHQ
IRU SHUFHQW Rl FKLOGKRRG GHDWKV :RUOG +HDOWK 2UJDQL
RI JOREDO XQGHU AYH FKLOG GHDWKV ZHUH DWWULEXWHG WR «
DQG $IULFD UHJLRQ ZKHUH E\ 7DQ]DQLD ZDV DPRQJ WKH  GHYF
PLOOLRQ %RVFKL 3LQWR  6KLEX\D '+2 $IULFDQ DQG 6RX

SHUFHQW PLOOLRQ RI DOO GLDUUKHD GHDWKYV REFXUULQJ
RI WKHVH GHDWKY DUH FRQFHQWUDWHG LQ MXVW GHYHORSLQ

,Q D GHPRJUDSKLF DQG KHDOWK VXUYH\ JLYHQ WR ZRPHQ LC
respondents were asked to report if the child had diarrhea in the two weeks prior to the survey. Most (77
SHUFHQW UHVSRQGHQWY FDPH IURP UXUDO DUHDV $SSURJ[LPD
FKLOG KDG KDG GLDUUKHD LQ WKH WZR ZHHNV SULRU WR WKH
WKH \RXQJHU DJH JURXSV DJHV PRQWKY DQG PRQWKYV |
ROGHU ,W ZDV IRXQG WKDW DOPRVW KDOI RI WKH FKLOGUHQ
DQG IRU SHUFHQW RI FKLOGUHQ UHFHLYLQJ DQWLELRWLFV C
+LQGHUDNHU

Diarrheal diseases can be caused by a number of organisms including bacteria, viruses, and parasites. Tl
WHO recommends oral rehydration and zinc supplementation for treating diarrhea, and does not routinely
recommend treatment with antibiotics, as they are ineffective against many pathogens that cause diarrhes

0267 SQWLELRWLFY DUH RQO\ UHFRPPHQGHG IRU GLDUUKFE
in stool) and cholera, which do not account for the majority of diarrhea cases in Tanzania, as described in
the following section.

$ VWXG\ VHHNLQJ WR GHWHUPLQH WKH HWLRORJ\ RI GLVHDVH I
LQ 'DU HV 6DODDP ZLWK GLDUUKHD ZDV DEOH WR GHWHUPLQH C

RI FDVHV )J)URP SDWKRJHQV WHVWHG VHH WDEOH IRU PRUH
IRU D VLPLODU SURSRUWLRQ RI GLDUUKRHDO LQIHFWLRQV
SDUDVLWLF SDWKRJHQV ZHUH LGHQWLAHG IRU RQO\ SHUFHC

group. Bacterial pathogens (mainly diarrhedfesuDEC) were the most common cause of diarrhea in
children aged zero to six months, while viruses were most common among children in the seven to twelve
PRQWK DJH JURXS 6DEULQD - OR\R HW DO &DXWLRQ VKRX
infections attributable to bacteria, viruses, and parasites, as some known diarrhea-causing pathogens wer
not tested for.

Stool samples from children in Dar es Salaam and Ifakara both found DEC to be most prevalent (Sabrina J

OR\R ODVHOOH ODWHH /DQJHODQG 0\OYDJDQDP oDuUJDV
of the pathogens were two isolates were more common in the dry season; entero&ggrelgative
SHUFHQW YHUVXV SHUFHQW DQG 6KLJHOOD V&aoli SHUFHQ

SHUFHQW YHUVXV SHUFHQW Z7ZDV PRUH SUHYDOHQW LQ WKH U




5RWDYLUXV RQH W\SH RI SDWKRJHQ FDXVLQJ GLDUUKHDO GLVH
FKLOGUHQ XQGHU AYH LQ 7DQ]DQLD LQ 387+ $V PHQWL
vaccine was incorporated into routine immunizations and since then as a component of surveillance, the
country started to implement the Rotavirus Vaccine Impact Assessment and Intussusception Surveillance
within 7 rotavirus surveillance sentinel sites: Bombo Hospital (Tanga Region), Bugando (Mwanza), Mbeya
Referral Hospital (Mbeya Region), MnaziMmoja (Zanzibar), Mwananyamala Hospital (Kinondoni) Temeke
Hospital (Temeke), Mawenzi Hospital (Kilimanjaro) and Dodoma Hospital (Dodoma) (Ministry of Health
DQG 6RFLDO :HOIDUH D $V RI \HW WKHUH LV QR LQIRUPDW.L

Treatment

,Q SUDFWLFH PRVW FDVHV RI GLDUUKHD DUH WUHDWHG HPSLUL
erythromycin and cotrimoxazole as a part of the IMCI and it is these drugs that sensitivity tests have
revealed a steep decline for their effectiveness as outlined in the table below. A met-analysis of more than
VWXGLHV LQ WKH V DQG V VKRZHG WKDW XWLOL]DWLRQ
GLDUUKHD PRUWDOLW\ E\ XS WR SHUFHQW O0XQRV :DONHU %
trained personnel in IMCI translate to a better care given at all levels of a health facility (Gouws et al.,
7KLV LQFOXGHYV MXVWLAHG DQWLPLFURELDO XVH DQG UHOF
FKLOGUHQ 6FKHOOHQEHUJ HW DO &KLOGUHQ ZHUH PRUH
a healthcare facility but with differing practices amongst level of health care facility. When patients were
DWWHQGHG VROHO\ DW D KLJKHU OHYHO KRVSLWDOV WKH\ ZHUF}
SULPDU\ KHDOWK FHQWUH SHUFHQW 3KDUPDFLHV VFRUHG

$V IDU EDFN DV LQ WKH V VWXGLHV LQ ,IDNDUD KDYH UHYH]
HWLRORJLF DIJHQWV 2QH IRXQG SHUFHQW RI '(& WR EH PXOW|
ShigellavWUDLQV UHVLVWDQW WR YDULRXV DQWLELRWlstahs 1DYLD
ZHUH GHWHFWHG DQG WKH DXWKRUV SUHGLFWHG LQFUHDVLQJ
7KLV KDV KRZHYHU QRW EHHQ GHPRQVWUDWHG LQ VWXGLH)
,Q WKHVH PRUH UHFHQW VWXGLHV '"(& KDG KLJK UDWHYV RI
DPSLFLOOLQ SHUFHQW DQG PRGHUDWHO\ VR WR FKORUDPSH
A smaller study conducted later on, extracted samples from health facilities in Mwanza and examined the
antimicrobial susceptibility 8higellspecies isolated from patients presenting with bloody diarrhea. All
of the strains were highly resistant to ampicillin, tetracycline, cotrimoxazole and chloramphenicol (Temu et
DO

Prevention

The early introduction of potentially contaminated food or water to infants likely contributes to diarrheal
GLVHDVH LQ 7DQ]DQLD ,Q D VWXG\ PHQWLRQHG HDUOLHU RQ
HIFOXVLYHO\ EUHDVWIHG 6DEULQD - OR\R HW DO $ UHYI
SRSXODWLRQV RI ORZ DQG PLGGOH LQFRPH FRXQW shigelaFR QG XF
S.enterisarotype typhi, and enterotoxigehmeliETEC). This study determined a notable decreasing
incidence of diarrhea with better sanitation practices concluding that enteric infections are environmentally
GHWHUPLQHG DQG WKHUHIRUH FULWLFDO UROH RI SUHYHQWL
ministries—Health and Social Welfare, Education and Vocational Training, Water and Infrastructure, and
the PMO-RALG—have shown dedication to improving water, sanitation and hygiene for better health
outcomes. The interventions carried out are outlined within a Memorandum of Understanding between all
LOQYROYHG *RYHUQPHQW RI WKH 8QLWHG 5HSXEOLF RI 7DQ]IDQL/
important causes of disability adjusted life years (DALYS) in Tanzania, diarrheal diseases have exhibited
WKH ODUJHVW GHFOLQH LQ PRUWDOLW\ ZLWK D SHUFHQW GHEF
OHWULFV DQG (YDOXDWLRQ
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Abbreviations

DEC: Diarrheagertitscherichia coli
EAQQEC : Enteroaggregativecoli
EPEC: Enteropathogertc coli

ETEC: Enterotoxigeni€. coli

Sexually Transmitted Inf€8lids)s
Prevalence

The bacterial pathogesisseria gonorriOelaenydia trachormat$reponema pallidiaresponsible for
gonorrhea, chlamydia and syphilis, respectively. TogethEichitmonas vagiaapsotozoan parasite,

they comprise the four readily curable STls. STIs have a multitude of negative consequences such as
SHOYLF LQADPPDWRU\ GLVHDVH FHUYLFLWLV LQIHUWLOLW\ QH
outcomes of syphilis such as miscarriages, low birth weight, premature births and others have been studiec
LQ 7DQ]IDQLD :DWVRQ -RQHV HW DO YXUWKHUPRUH WKH
acquiring HIV through unprotected sex.

‘RPHQ ZLWK JRQRUUKHD ZHUH IRXQG WR KDYH D WLPHYV WKH
LQIHFWHG ZRPHQ ZHUH PRUH OLNHO\ WR WUDQVPLW +,9 GXULQ
$IULFDQ UHJLRQ KDG DQ HVWLPDWHG PLOOLRQ LQFLGHQFH\
T+ 2 $FFRUGLQJ WR WKH 7DQ]DQLD '"HPRJUDSKLF DQG +HDO
of men and women self-reported experiencing STI symptoms, although this number may be low due to
XQGHUUHSRUWLQJ 1DWLRQDO %XUHDX RI 6WDWLVWLFV &) OI
WKH EXUGHQ RI 67,V LQ 7DQ]DQLD 7DEOH

Diagnosis and Treatment

,Q 7DQ]DQLD DV LQ PDQ\ FRXQWULHV PRVW 67,V DUH GLDJQR\
%HFDXVH PDQ\ LQIHFWLRQV FDXVH QR VIPSWRPV KRZHYHU PDQ
,Q RQH VWXG\ WKH VHQVLWLYLW\ Rl VIQGURPLF GLDJQRVLV ZD\

$QRWKHU VWXG\ FRQFOXGHG WKDW WKH VIQGURPLF DSSURDEFK 1
improved diagnosis and consequently treatment of these infections is critical in confronting the challenges
LQ WKH OLOOHQQLXP '"HYHORSPHQW *RDOV DQG 7KLV PHD
PDWHUQDO PRUELGLW\ PRUWDOLW\ DQG LQFLGHQFH RI +,9 :+2

In Tanzania, the syndromic management of STI follows guidelines that specify benzathine penicillin,
cotrimoxazole, doxycycline, with or without metronidazole in women (Ministry of Health and Social
‘HOIDUH E

In Tanzania, pregnant women diagnosed with syphilis are treated with benzathine penicillin. The prevention
of mother to child transmission of HIV (PMTCT) programme was seen as an opportunity for improving
VA\SKLOLV VFUHHQLQJ :DWVRQ -RQHV HW DO GUDZLQJ OHV
PMTCT.




Resistance rates

*RQRUUKHD DQG V\SKLOLV DUH RIWHQ UHVLVWIDNQJohonedk UVW OL
EHHQ GRFXPHQWHG ZRUOGZLGH 8QHPR 6KDIHU 7ZR VWX
WKLY VHH WDEOH ,Q WKH HDUOLHU VWXG\ LVRODWHYV ZH
FHIWULD[RQH FHIXUR[LPH DQG VSHFWLQRP\FLQ H[FHSW D SH
WUHDWPHQW 7KH PRUH UHFHQW VWXG\ LQ WKRXJK FRQGX
UHVLVWDQFH UDWHV WR FLSURAR[DFLQ SHUFHQW ZKLFK KD
DXWKRUV XUJHG IRU D I[IUHVK UHYLHZ RI FXUUHQW 67, JXLGHOLC

Prevention

Tanzania has made considerable efforts in prevention of STIs, mainly aimed at HIV prevention. The
government has released a number of health messages through mass media that advocate for condom us
Access to condoms has been studied amongst commercial sex workers. A study in high-risk areas found
VWHDGLO\ LQFUHDVLQJ DFFHVV WKH ODWHVW AJXUH EHLQJ S
SHUFHQW /IDNH JRQH SHUFHQW 36,

Despite these efforts, a recently published study found little behavioral change, with young people engaging
LQ XQSURWHFWHG VH[] PDOH IHPDOH SHUFHQW SHUFHQW
PDOHV DQG SHUFHQW RI IHPDOHV 8S WR SHUFHQW ZHUH
OKDOX /H\QD OPEDJD ODOH FLUFXPFLVLRQ KDV EHHQ IRX
E\ SHUFHQW $XYHUW HW DO KHQFH D ZRUWK\ LQWHUYH
associated with behavioral change. However, Voluntary Medical Male Circumcision (VMMC) requires
UHJXODU LPSURYHPHQW DQG PRQLWRULQJ IRU D VFDOH XS WKD!

An innovative method still under investigation is conditional cash transfers for STI prevention (Heise, Lutz,
5DQIJDQDWKDQ DWWV 7KLV KDV EHHQ GHPRQVWUDWHG |
which randomly selected participants were compensated regularly with every neg@&tieatesbitaatis

N. gonorrhoeae T. vaginali©ther STIs tested were HNerpes simplé&L U X V DQG V\SKLOLV |
EDVHOLQH DQG PRQWKV DIWHU WKH VWDUW RI WKH VWXG\ GH
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Abbreviations

ANC: Antenatal clinic

HBV: Hepatitis B virus

HCV: Hepatitis C virus

+,9 +XPDQ LPPXQRGHAFLHQF\ YLUXV
HSV: Herpes simplex virus

OPD: Outpatient department

PYAR: Person years at risk

STI/D: Sexually Transmitted Infection/Disease

Health Care Associated Infections (HAIS)
Prevalence

HAIs include health-care-associated urinary tract infections (UTIs), surgical site infections (SSI), hospital-
acquired pneumonia or ventilator-associated pneumonia, and health-care-associated bloodstream infections
ESBL-producing Gram-negative bacteria are a major cause of HXIBLQ WKH GLIAFXOW\ LQ G|
WKH FRPSOH[ GLDJQRVWLF SURFHVVHVY DQG OLPLWHG VXUYHLO
to estimateThe few studies that have estimated the burden of HAIs in Tanzania have reported that
about one-quarter of hospital admissions result in HAIs, the most common pathogé&hsabeans
enterobacteriaceae species, partichlazbjiandKlebsiell?y SS VHH WDEOH

In addition to the morbidity associated with HAIs, delayed recovery and lengthened hospital stay has
economic costs. In extreme cases, patients die from these infections, many of which are caused by multi-
UHVLVWDQW RUJDQLVPV WKDW FDQ EH GLIAFXOW WR GHWHFW D(
of the magnitude of the HAIs and susceptibility patterns in that setting.

Treatment

Pseudomonas aerugires®spital-associated infection that often requires carbapenems for treatment
.DQM .DQDIDQL 7KH WDEOH EHORZ VKRZV VWXGLHV WKDW
carbapenemase production by this pathogen and associated genes.

Prevention

The case for prevention of HAIs cannot be overemphasized and several studies call for greater infection
SUHYHQWLRQ DQG FRQWURO PHDVXUHV DW KRVSLWDOV $ QRVR
children at a rural hospital in northern Tanzania abated after the hygienic practices were improved (Vaagland
HW DO 2Q0QH QRWDEOH FDVH ZDV ZKHQ WKH 7)'$ UHTXLUHG
syringes only—syringes that become unusable after a single use. A systematic review of cerebral malari

GHIJHGHJH IRXQG QRVRFRPLDO EDFWHUHPLD WR H[SODLQ S
Bacteremia was seen to cause more deaths than malaria at this hospital highlighting the role of HAIs in
DFFRXQWLQJ IRU QHIJDWLYH RXWFRPHV 5HLG D WUDGLWLR1
cerebral malaria (degedege).




Injections were also found to associate with incidences of HAIs and increased patient care costs in Temeke
district hospital (now called Temeke regional referral hospital). Upon intervention with the auto-disable

VIULQJH WKH FKLHI PHGLFDO RIAFHU UHSRUWHG VDYLQJV RI 86
DV VDYHG EHG FRVWYVY DQG LQWHQVLYH FDUH IRU HDFK SDWLHQV

Other primary prevention methods include reduction of SSIs by use of pre-surgical antimicrobial
SURSK\ODJ[LVY LQ SODFH RI ORQJ FRXUVHV RI SRVW VXUJHU\ DQV
percent of antibiotics are prescribed inappropriately for surgical prophylaxis. Errors found were in timing
RI WKH DQWLELRWLF DQG SURORQJHG GXUDWLRQ JLYHQ OXQFN
IRU UHVLVWDQW EDFWHULD $0O ORPDQ\ 1+ $0O %DNUL ODNDKOF
Muhimbili Orthopedic Institute established that the duration and timing of prophylactic antibiotics did
not follow guidelines. The authors attributed to these errors a high rate of antibiotic resistance (Manyahi,
7ZR VWXGLHV KDYH FRPSDUHG SUH VXUJHU\ SURSK\ODJ[LV Z
IRXQG D VWULNLQJ UHGXFWLRQ LQ GHYHORSPHQW RI 66,V IURP
DQWLELRWLF SURSK\OD[LVY LQ D UXUDO KRVSLWDO 6D[HU HW DO
IRXQG WKDW DOWKRXJK QRW VWDWLVWLFDOO\ VLIQLAFDQW RF
SURSK\OD[LVY RI DQWLELRWLFV ZDV SHUFHQW DV RSSRVHG WI
RSHUDWLYHO\ 2QO\ SHUFHQW RI WKH SDWLHQWV ZKR XQG
preoperative antibiotic prophylaxis, and the authors recommended surgeons be informed of the best
SUDFWLFHV WR UHGXFH 66, UDWHVY 0DZDOOD OVKDQD &KDO\D
rates of resistance to antibiotics commonly prescribed for infections in Tanzania, it is essential to review the
prophylactic post surgical extended dose currently being practiced.
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BOX: Recent Initiatives in IPC

,Q WKH ODWH V 02+6: LQLWLDWHG ,3& DFWLYLWLH
SDUWQHUV ,Q 02+6: LVVXHG 1DWLRQDO ,QIHFWLR
&DUH 6HUYLFHV IRU DOO SXEOLF DQG SULYDWH KHDO
continued to develop policy guidelines and standards along with building capacity of he
workers.

The programme was further supported by the U.S. President’s Emergency Plan for AIDS
3(3)$5 LQ LQFOXGLQJ DQ LQMHFWLRQ VDIHW\
TFDA and MSD were included in discussions.

The MOHSW has continued to develop guidelines, including: National Health Care
ODQDJHPHQW 3ROLF\ *XLGHOLQHYV IDWLRQDO ,Ql
+HDOWK &DUH 6HUYLFHV LQ 7DQ]DQLD 4XDOLW\
2ULHQWDWLRQ *XLGH IRU 3DUWLFLSDQWYV DQG
SURFHGXUHV 7ZR DGGLWLRQDO GRFXPHQWYV DUH
+HDOWK &DUH :DVWH ODQDJHPHQW (TXLSPHQW DQG )L
Procedures for Waste Handlers.

Every health facility is required to have an infection control committee, according to a M
directive. However, these committees, by and large, have not been active (and are the f
recommendation of this report).

,3& WUDLQLQJ ZDV LQVWLWXWHG LQ LQ WKH WUDLQ
DQG DVVLVWDQW PHGLFDO RIAFHUV 7KH 7DQ]DQLD 1X
IXUWKHU UHYLHZHG WKH FXUULFXOXP IRU WKH 1DWLRQ(
of strengthening contents of IPC and other quality improvement concepts.

There is still a need for curriculum revision to sensitize and inform all future health care prg
prior their professional service, training on their role in preventing spread of diseases.

7KH 02+6: LQ FROODERUDWLRQ ZLWK -KSLHJR D QRQ
ed States), has convened a health-care associated infection technical working group, focusg
on post surgery HAIs, post caesarean section and post herniorrhaphy. A future goal is to re
the risk of blood stream infections, which require more specialized and costly equipment (g
communication with Dr. Albert Komba Infection Prevention Project Director, Jhpiego, Dece

The Ministry of Health is dedicated to strengthening and supporting IPC practices, but has
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7KH
data on diseases and reports through IDSR. Laboratory surveillance of bacteria is perfo
regional, zonal and national laboratories, which have the capacity to diagnose bacterial infections. The

Surveillance for Bacterial Ihfections

,'65 VA\VWHP LQ 7DQ]DQLD ZDV LQWURGXFHG LQ

7KH HS
rmed at the

IDSR has issued guidelines for specimen collection from all levels. The IDSR laboratory reports monthly

9

,QIRUPDWLRQ ZDV SURYLGHG E\
Assurance and Training Centre (NHLQATC).

'U )DXVWDORVKD DQG OU -DFRE /XVH

@

on cholera, shigellosis, plague and meningococcal meningitis. National IDSR system links with National
Health Laboratory Quality Assurance and Training Centre (NHLQATC) in all laboratory diag
FDVHV FRQAUPDWLRQV $00 WKH LVRODWHYV VDPSOHV RI

nostic and
DOO L

NHOR RQ O



FRQAUPDWLRQ DQWLPLFURELDO VXVFHSWLELOLW\ WHVWLQJ DQ

7TKH 1+/4%$7& LV LQ WKH GLDJQRVWLF VHFWLRQ RI WKH 02+6: DQ
FRXQWU\ ZLWK ,62 , W DLPV DW VXSSRUWLQJ RWKHU ODEV
,W LV D 3XEOLF +HDOWK /DERUDWRU\ WKDW RYHUVHHV H[WHUQ
culture and susceptibility and techniques.

W HQJDJHV LQ RXWEUHDN LQGH[ FDVH FRQAUPDWLRQ VXUYHL
referred isolates. The microbiology unit has been involved in several bacterial surveillances such as Africar
Cholera Surveillance Network (AFRICHOL), National Institute for Medical Research (NIMR), Mwanza
gonococcal and ongoing enteric disease surveillance.

The laboratory has received assistance from various partners including important technical support from
the American Society for microbiology, CDC, USA and the World Bank.

/KH 3BHGLDWULF %DFWHULDO OHQLQJLWLYV 6XUYHLOODQFH 1HWZ
ODERUDWRU\ FRQAUPHG FDVHV RI PHQLQJLWLY LQ FKLOGUHQ >

$IULFD UHYHDOHG VXVSHFWHG FDVHV RI BHQdu@dniae/LV Rl :
percent),* LQAXHQEBUFHOWeniMQiis SHUFHQW &'&

, Q QHWG63($5 zDV HVWDEOLVKHG WR FROOHFW DQG PRQLWRU
in hospitals.

The Gonococcal Antimicrobial Surveillance Programme (GASP), a worldwide laboratory network started

ZLWK UHJLRQDO IRFDO SRLQWY DQG LQ SDUWQHUVKLS ZLWK :+
DOWLPLFURELDO VXVFHSWLELOLW\ LQ JRQRUUKHD LQ SDUWLFLS
in Africa were made, including site visits to the National Reference Laboratory in Antananarivo, Madagascar
DQG WKH 1DWLRQDO ,QVWLWXWH IRU OHGLFDO 5HVHDUFK LQ 0ZC

Other bacterial surveillance in the country includes the AFRICHOL Consortium that aims at bringing
together key African and international cholera and surveillance experts to exchange information on existing
cholera surveillance, share knowledge regarding disease burden, and assessing methods of cholera contr
in outbreak and endemic settings. AFRICHOL conducted a routine surveillance on cholera, collecting
LQIRUPDWLRQ RQ WKH H[LVWLQJ W\SHV DQG LQGLYLGXDO VXVF]
Sekouture and Magu, which are areas with high cholera outbreak rates. Resistance to cotrimoxazole wa
noted in all diarrhea cases seen.

The overall East Africa Public Health Laboratory Networking Project (EAPHLNP) objectives are to
VXSSRUW HVWDEOLVKPHQW RI D QHWZRUN RI HIAFLHQW KLJK
the diagnosis and surveillance of enteric diseases among others. They are currently conducting an enteri
research study in all the regions to study the pattern of bacterial causes and their susceptibility testing. The
enteric pathogens include choleraSimgdellaEnteric disease surveillance (still ongoing) is conducted in all
regions of Tanzania. There is a centralized system where data on these pathogens is collected from Zona
laboratories every month and is then analyzed. All regional laboratories are involved in the surveillance
ZKHUH ODEV ZLWK FDSDFLW\ WR SHUIRUP FXOWXUH VHQG LVROD
susceptibility testing, and those labs without such capacity are sending direct stool/rectal swab to NHL-
QATC for testing and susceptibility testing.

$ JRRG V\VWHP RI FRPPXQLFDWLRQ LV LQ SODFH EXW LV QRW Z
outbreaks. Data should ideally be collected from zonal and regional labs but due to lack of supplies, culture
and susceptibility testing, are not automated to routine workup and thus only few laboratories are reporting.
Other challenges are unavailability of sample collection tools in the sites and which cause missing of
samples that could be useful in surveillance.




CHAPTER 4:

Burden of Disease and antibiotic resistance in Food Animals

National Disease Burden

Tanzania produces a large number of livestock, but the high prevalence of bacterial disease in addition to
the burden already posed by parasitic and viral diseases, is a barrier to improving productivity. This not only
KDV AQDQFLDO LPSOLFDWLRQV EXW DOVR WKUHDWHQV IRRG VH
are most likely underestimated because they are poorly documented.

Even though the focus here is on bacterial diseases and their required antibiotic use, such diseases are on
a part of the disease burden in Tanzania. Viral and parasitic diseases, such as tick-borne diseases (TBD
FMD, trypanosomiasis and helminthiasis are the most common diseases in large and small ruminants.
1" ZKLFK LV YLUDO LV PRVW SUHYDOHQW LQ IUHH UDQJH FKLFN
FRPPHUFLDOO\ UDLVHG FKLFNHQV OWDPER )$2 7KH PRVW

bovine pleuropneumonia (CBPP) in cattle and contagious caprine pleuropneumonia (CCPP) in goats.

Little attention has historically been paid to the spread of disease between wildlife and livestock. However,
VHYHUDO UHVHDUFKHUV KDYH VWXGLHG WKLV SKHQRPHQRQ UH
the most important diseases affecting cattle, sheep, and goats due to interaction with wildlife (Kideghesho,

PDOLJQDQW FDWDUUKDO IHYHU DQG OXPS\ VNLQ GLVHDVH
and anthrax, which are bacterial; and ECF and ormilo (turning sickness), which are parasitic. The spread of
foot and mouth disease can also be attributed to the wildlife and livestock interactions, particularly through
buffaloes, and in some cases of giraffe calves and impala at the Kenyan border.

Bacterial Disease in Farmed Animals

Large and small ruminants

TADs are a public health threat as these are highly infectious epidemics that spread across borders causin
extreme morbidity and mortalities to animals with consequent human socioeconomic devastation.Bacterial
TADs that are most common in cattle and goats include CBPP and CCPP.

CBPP

CBPP occurs in cattle and affects production through mortality and reduced productivity (Tambi, Maina,
1GL $QWLELRWLF WUHDWPHQW PD\ GHOD\ UHFRJQLWLRQ |
HPHUJHQFH RI UHVLVWDQW OPP6& VWUDLQV 2,( :RUOG 2UJDQL]L
DIALFWV WKH OXQJV RI VRPH KRRIHG DQLPDOV VXFK DV FDWWO
are resistant to the disease. It has been reported in Asian yaks, American bison, and African cattle, but neve
LQ $IULFDQ EXIIDORHV )RRG DQG $JULFXOWXUH 2UJDQL]DWLRQ |

7KH PRVW UHFHQW HSLGHPLFV LQ 7DQ]DQLD ZHUH LQ DQG

IURP .HQ\D LQ WR WKH $UXVKD UHJLRQ DIWHU \HDUV RI QI
+HLQRQHQ 3DQYXJD 7ZLQDPDVLNR 7DPEL HW DO 71
SHUFHQW RI FDVHV IURP DPRQJ PHPEHU FRXQWULHV RI V
RI (SLJRRWLFV 7DPEL HW DO 7KH GLVHDVH KDV HPHUJHG




&%33 VSUHDG WR RXW RI DGPLQLVWUDWLYH GLVWULFWYV RI
KDV DPRXQWHG WR DQ HVWLPDWHG ORVV RI FDWWOH YDO)}
ORVV RI 86" PLOOLRQ QDWLRQDOO\ .LWDO\L 1MDX

The direct losses incurred from CBPP are animal mortality, vaccination campaign costs and disease
surveillance in Tanzania. Indirect losses resulting from chronic disease are loss of weight and working
ability, delayed marketing, reduced fertility and losses due to quarantine and the consequent reduced cattl
WUDGH + 0 OVDPL 3RQHOD 0OOHOZD OWHL .DSDJD

CCPP

CCPP is a severe disease of goats characterized by respiratory distress, coughing and nasal discharge, w
D KLJK PRUWDOLW\ UDWH 7KH GLVHDVH LV ZLGHVSUHDG LQ HIL
is caused bilycoplasma capric&dEVS FDSULSQHXPRQLDH WV V\PSWRPV |
pleuropneumonia, interlobular edema and hepatization (consolidation of tissue into a liver-like solid mass)

RI' WKH OXQJ FDXVLQJ KLJK PRUWDOLW\ UDWHV RI XS WR SH
tetracycline or tylosin can be used to treat it, if they are given early, but generally, other methods of control

such as quarantine, slaughtering, and sometimes vaccination are most common.

7KH GLVHDVH LQ 7DQ]DQLD ZDV AUVW VXVSHFWHG LQ DQG RIA
OVDPL HW DO ,Q SDVWRUDO DQG QRQ SDVWRUDO DUHDV [
and conventional methods were not very effective in curbing their spread (L Kusiluka, Kimaryo, Nsengwa,
.D]1ZzDOD .DPEDUDJH

TBDs

Cattle, goats and other grazing livestock also get TBDs, although little information is available on their
prevalence andincidence. Of these, only anaplasmosis and cowdriosis (heart water) are bacterial. Anaplasmos
is caused bfnaplasma phagocytaphifgours in both animals and humans, and is generally treated in
HDUO\ VWDJHV LQ WKHVH OLYHVWRFN E\ WKH DQWLELRWLF R[\Wt
is caused by the intracellular Gram-negative coccal baEtatialhia ruminantilinis commonly treated

with tetracycline in the early stages of the disease.

Other Bacterial Diseases

While the following bacterial diseases may not be as high in prevalence as the ones described above, the
economic burden is still notable in cattle and other grazing livestock. These include mastitis, black quarter,
and haemorrhagic septicemia.

Mastitis

Mastitis primarily affects cattle in Tanzania. Bovine mastitis is not caused by a single pathogen, but a
variety, and can be accompanied by visible signs, such as changes in the milk and swollen udder (Kivaria
I1RRUGKXL]JHQ OVDPL $PRQJ DOO FDWWOH GDLU\ FDWWOH
SHUFHQW RI GDLU\ FDWWOH KDYH VRPH IRUP RI PDVWLWLV 0
6WXGLHY FRQGXFWHG LQ WKH ODNH JRQH RI 7DQ]DQLD VKF
FOLQLFDO PDVWLWLY ZDV EHWZHHQ WR SHUFHQW 0VDQJD
6KHP HW DO ODVWLWLY WUDQVPLVVLRQ EHWZHHQ FRZV L\
Treatment for the disease generally varies by the stage of the disease, the type of disease-causing bacter
and the mode of transmission. The following are types of treatments: Intramammary infusionswith
antibiotics, which typically employ the use of penicillin and systemic treatment through intramuscular and
subcutaneous route.




Brucellosis, Bovine Tuberculosis and Anthrax

Other important bacterial diseases in large and small ruminants are brucellosis, bovine tuberculosis (BTB)
and anthrax. However, though these diseases have potential zoonotic importance, the use of antibiotics to
control them is minimal. To control the risk of transmission from animals to human of Brucellosis and TB,
strict test and slaughter of positive reactants is recommended. Additionally, press upon proper control by
vaccination of Brucellosis and Blanthrax for anthrax.

Poultry Diseases

Use of antibiotics to control diseases in poultry is a common practice in commercial farming system that falls
XQGHU VHFWRU DQG .RHe )bt do@rdovi WiseAsed Mdhlticl) farmers use antibiotics

are fowl typhoid, salmonellosis, colibacillosis (coliform infections), mycoplasmosis such as infectious coryza
and coccidiosis. In commercial chickens under intensive management fowl typhoid is responsible for the
JUHDWHVW PRUELGLW\ DQG PRUWDOLW\ )RRG DQG $JULFXOWXU

Salmonellosis and Fowl Typhoid

In chickens, the most preval®atmonebalongs t&almonella entseicavar GallinarumbiovarGallinarum
(denotedSalmonella gallinarund FDXVDWLYH DJHQW RI IRZO W\SKRLG 6WX
prevalence oSalmonella gallinamuecgmmercially based chickens. Fowl typhoid is generally treated with
WKH IROORZLQJ DQWLELRWLFVY DPR[LFLOOLQ SRWHQWLDWHG \

3RXOWU\ 6LWH 2QH VWXG\ IRXQG WKDW WKH ULVN RI LQIH
LQ FRQWDFW ZLWK FRPPHUFLDO FKLFNHQV ZDV VL[ WLPHV JUHD
FRQWDFW 5 O0GHJHOD <RQJROR O0LQJD 20VHQ 6XEVHTX

For instance, a study found severe and long-lasting clinical signs (i.e., marked decrease in feed intake an
UHOXFWDQFH WR PRYH LQ FRPPHUFLDO OD\HU FKLFNHQV 7TKH
chicken ecotypes, of which two were commercial layers, the Mbeya and N’zenzegere ecotypes (Msoffe,
OLQJD OWDPER *ZDNLVD 20VHQ

Colibacillosis

Avian pathogeniEscherichia caln cause localized and systemic forms of colibacillosis. The localized
form of the disease can present as yolk sac infection (omphalitis), cellulitis, swollen head syndrome, scour
(diarrhea), salpingitis and peritonitis, orchitis and other related conditions. Colisepticaemia (the systemic
infection) takes several forms: neonatal, respiratory, enteric, in laying birds and ducks. When the disease i
suspected, early initiation of antibiotics is the treatment of choice.

Infectious Coryza

,QIHFWLRXV FRU\]D KDV VLIJQLAFDQW JOREDO HFRQRPLF ORVVH)\
HJJV DSSURDFKLQJ SHUHQW UHGXGF WLRKQ PRRX\VIKALIGN\ UDWHYV
et al., $OPRVW KDOI RI VDPSOHV IURP GLIIHUHQW UHJLRQV
pathogenidvibacteriuMSS DPRQJVW ZK L RAlibactSithupatdgaNvmadere ke virtually

no studies in infectious coryza in poultry, although a study in Uganda suggests high levels of resistance
%\DUXJDED HW DO $GRSWLRQ RI D YDFFLQH FRXOG KDY}
EHQHAW RI FRQWUROOLQJ IRU DQWLELRWLF RYHUXVH DQG UHV
DPRQJVW WKH YDULRXV VWUDLQV RI WKH EDFWHULXP %ODFNDO
7DQ AvRRaragallinardlR U WKLV SXUSRVH :DPEXUD

10 7KLV LV D FRPPHUFLDO SRXOWU\ SURGXFWLRQ V\VWHP 6HH FKDSWHU

O,



Coccidiosis

Coccidiosis is caused by a protozoan parasite, the most pathogenic species ofEwmicla demella
andEimeria necatfFAO Corporate Document Repository, n.d.). It is a relatively common infection in
poultry particularly the younger population and more so in urban than rural settings. It causes a range of
vVLIQV DQG V\PSWRPV WKH PRVW FKDUDFWHULVWLF RI ZKLFK D
EORRGVWDLQHG IDHFHVY DQG KXGGOLQJ RI ELUGY WRJHWKHU (
\HDUV DJR VKRZHG IHFDmémwWétsvV RVVDSHUFHQRUHRUHFHQWO\ LC
SHUFHQW ZDV IRXQG LQ ORURJRUR + ( 1RQJD 6LPRQ .DULPXUL!
LW DFFRXQWHG IRU SHUFHQW RI SRXOWU\ GHDWKV LQ $UXVKTEL

In view of the magnitude of potential losses due to these diseases, antibiotics are commonly included
LQ PDQXIDFWXUHG IHHGYVY 7KH *UD]JLQJ /DQG $QG $QLPDO )HHG
SDUOLDPHQW LQ 7KH $FW HVWDEOLVKHG WKH *UD]LQJ /DQG
which is a collaborative effort with representation from various bodies responsible for regulation. The
document mentions antibiotics as substances not occurring naturally as ingredients in animal feeds. The
ODEHOLQJ PXVW GHFODUH WKH DQWLELRWLF DQG DPRXQW DGGF
DGGHG 3DUOLDPHQW RI 7DQ]DQLD

2QH VWXG\ KDV IRXQG WKDW IDUPHUV SHUFHQW JHQHUDOO\
SHUFHQW RI WKHVH GUXJV DUH DQWLELRWLFV 7KH FRPPRQ FI
SHUFHQW FROLEDFLOORVLV SHUFHQW FRFFLGLRVLYV
PRVW RI WKHVH IDUPHUYV SHUFHQW ZHUH DZDUH RI ZLWKGUD
ZDV QRW DGKHUHG WR DQG DOO VWXGLHG HJJV LQ WRWDO K
7KLY SUDFWLFH KRZHYHU FRQWULEXWHY VLIQLAFDQWO\ W
subsequently transferred to humans through consumption of meat, eggs and other products.

Aquaculture

$TXDFXOWXUH LV H[SHFWHG WR ERWK VDWLVI\ WKH FRXQWU\:-V
DV D GHVLUDEOH DOWHUQDWLYH WR RYHU AVKLQJ 7KHUH DUH P
RQ DYHUDJH VIXDUH PHWHUV IRU IDUPHG AVKLQJ LQ WKH FR
GLVHDVHV WR RFFXU LQFOXGH VHDZHHG IDUPV AVK IDUPV DQG
Tanzania, and thus far, only viral diseases have so far been reported to occur in shrimp. There is limited
literature on aquatic disease outbreaks and on antibiotic use in the sector.

The bacteria of greatest importance to aquacultderaraonascinetobacter, Kluywibréo andYersinia
Researchers have fouetomonasdPseudomasigs in areas where tilapia is found. These microorganisms
DUH UHVSRQVLEOH IRU XOFHUDWLYH VI\QGURPH EDFWHULDO KH
and dropsy.

:LOG WLODSLD ZzDV VWXGLHG DW WKH OWHUD +\GURSRZHU 'DP LC
Ruaha and Kisigo Rivers. The study isolated pathogenic bacteria from tilapia in response to earlier outbreaks
Rl DQ XOFHUDWLYH GLVHDVH WKDW NLOOHG AW¥kKmbhrasWHreph@aD P L C
and other motilderomonaBHUH WKH FDXVDWLYH DJHQWV 6KD\R HW DO

aquaculture setting, it captures the types of bacteria responsible for the diseases that can occur in aquacultur
settings. Shah and colleagues found evidence of similar bacteria in Pakistan and Tanzania. The Shah stuc
IRFXVHG VSHFLAFDOO\ RQ WKH SUHYDOHQFH RI DQWLELRWLF UH
bacteria. Since Pakistan and Tanzania are two more recently emerging countries for aquaculture production
it was easier to study these resistance genes prior to a potential increase in intensive aquaculture and use ¢
DQWLPLFURELDOV ,W IRXQG WKDW WKHUH ZHUH PRUH UHVLVWD




Animal Disease Surveillance

The main objective of Tanzania’s surveillance network is to produce information to support the livestock
industry. The network includes a livestock information management system that backs up policy and
strategy development, and risk assessment and management. The epidemiologic surveillance system includ
the Epidemiology Unit in the Directorate of Veterinary Services, The National Veterinary Laboratory
System (Animal Disease Research Institute, Tanzania Veterinary Laboratory Agency), Sokoine University
of Agriculture, veterinary service providers, and wildlife research institutes.

The Epidemiology Unit aims to:
X Strengthen the national epidemiological system,
X Improve animal disease surveillance monitoring and diagnosis,
X Analyze animal disease and other related data and

x Provide information for early warning, rapid response, and planning and implementation of
programs to deal with animal diseases.

The disease surveillance system includes both passive and active (targeted) disease surveillance. The forn
involves the secondary use of data collected for some other purpose. Active (targeted) surveillance is
XVHG WR FROOHFW LQIRUPDWLRQ IRU WKH VSHFLAF GLVHDVH R
Traditionally, there has been a lack of communication and coordination in the surveillance in human and
animal sector. This weakness is how overcome through the adoption of One Health concept.

The One Health concept offers a promising model for disease surveillance and tracking as well as control

of emergence of antibiotic resistance in Tanzania. This approach is currently advocated by a number of

consortia and networks, including SACIDS, OHCEA, Afrique One, CGWESA, NRN-Biomed. The need

to unite efforts to improve the surveillance and manage the diseases more effectively was realized during

the launch of One Health Tanzania by his excellence, the vice president of Tanzania, Dr. Gharib Bilal
7DQ]DQLD 2+&($ UHSRUW 30DQV WR IXUWKHU VWUHQJWKH(

further stipulated in Tanzania One Health Forum and Tanzania One Health road map.

Resistance rates

Antibiotics are commonly used to treat animals, just as they are in humans. In Tanzania, the animal

diseases in which antibiotics are highly used are mastitis, tick borne diseases, fowl typhoid, salmonellosis
colibacillosis,coccidiosis and other causes of diarrheal disease. The available studies show a number o
PXOWLGUXJ UHVLVWDQW EDFWHULD OGHJHOD HW DO 1RQJ

$ VWXG\ GRQH LQ .LEDKD 7DEOH LVRODWHG QLQH GLIIHUHQ
lactating animals. Antibiotic susceptibility tests of the isolates to seven types of antibiotics indicated high
resistance to penicillin G, chloramphenicol, streptomycin and oxytetracyclin@reamafacter pyogenes
Staphylococcus hyicus, S. inkedB8eainvesusURP FDWWOH ZLWK PDVWLWLY OGHJHO|




Table 4-1. Prevalence (percent) of antimicrobial resistance in isolates from cattle with mastitis in
Kibaha district, Tanzania

Bacterial isolates Percent resistant to antimicrobial
tested Oxytetracycline | Penicillin G | Chloramphenicol| Streptomycin Oxytetracycling

Staphylococcus aureup

S.intermedius

S.agalactiae

S. epidermis

S.saprophyticus

Arcobacterpyogenes

Micrococepp.

S.hyicus
6285&( OGHJHOD HW DO

Studies on antibiotic resistance in poultry have focuszimpylobaetedE. coliNonga and colleagues
HIDPLQHG EDFWHULDO UHVLVWDQFH LQ OXVFRY\ GXFNV ZKLFK 1

poultry and are a source of both meat and income. The authors were particularly interested in ducks

infected with thermophili€ampylobacterd in particula€. jejuniwhich is among the leading causes

of bacterial gastroenteritis in humans. According to the WHO, the incid€aramflobadtdections

worldwide has recently surpassed those of salmonellosis and shigellosis. Domestic birds such as ducks ar

carriers ofCampylobacd'SS DQG VHUYH DV PDMRU VRXUFHV RI LQIHFWLRC(

jejunisolates and found that they were susceptible to streptomycin, nitrofurantoin, and amikacin, while they

VKRZHG VRPH UHVLVWDQFH WR FHIXUR[LPH SHUFHQW WHWL
+H]JURQ (PPDQXHO 1RQJD OXKDLUZD

E. coltan cause colisepticaemia, egg peritonitis, yolk sac infection and coligranuloma are being reported to
occur under unhygienic conditions. A study conducted in Morogoro municipality examined the intestinal

FRQWHQWYV RI FKLFNHQV VODXJKWHUHG IRU UHVWDXUDQWYV 7
chickens that were found to h&veoli SHUFHQW DQG IRXQG WKHP UHVLVWDQW
SHUFHQW VXOSKDPHWKR[D]JROH SHUFHQW DQG QHRP\FLQ

Further investigations on resistance to antibiotics were conducted on commensal microorganisms by
Katakweba and colleagues who took nasal swabs in humans, pigs and dogs in TaBzani@u$he
isolates were all resistant to penicillin and had relatively high levels of resistance to sulphamethoxazole/
WULPHWKRSULP SHUFHQW ULIDPSLFLQ SHUFHQW DPRJ[LFLC
FKORUDPSKHQLFRO SHUFHQW D (EGcalaAdE kveloedcspp.Qsolates Wesd- H Q W
collected from humans, pigs, beef and dairy cattle, exotic and indigenous chickens. The bacteria were teste
for antibiotic resistance to six types of antibiotics and the results reported high resistance to tetracycline
SHUFHQW VXOSKDPHWKR[D]ROH WULPHWKRSULP SHUFHQW
UHVLVWDQFH REVHUYHG LQ FHIRWD[LPH SHUFHQW .DWDNZH

In Tanzania, antibiotics are also commonly used for treatment of tick borne diseases, in particular
anaplasmosis and heart water in cattle; fowl typhoid in poultry; and salmonellosis and coccidiosis and
other causes of diarrheal conditions in different animal species. Despite high usage, no studies have beer
conducted to establish the existence of antibiotic resistance.




There islittle research on antimicrobial resistance in the aquaculture system in Tanzania. The available researc
conducted in Morogoro (rural and urban), Mvomero, Songea and Masasi indicates a number of bacterial
SDWKRJHQV NQRZQ WR FDXVH GLVHDVHV LQ AVK ZLWK UHVLVWELC
EDFWHULD VDPSOHV IURP AVKSRQGYV ZDWHU VHGLRebWAs KHDO
hydrophjMibrio anguillarum, StaphyleppcSiseptocoaps and3 V H X G R P R QTh/bdcheRalvery F H Q V

tested for resistance to nine commonly used antibiotics in veterinary practice and resistance was found to
WHWUDF\FOLQH SHUFHQW WULPHWKRSULP SHUFHQW VX
R[ROLQLF DFLG SHUFHQW VWUHSWRP\FLQ SHUFHQW FKO
DQG HU\WWKURP\FLQ SHUFHQW 6KDK &ROTXKRXQ 1LNXOL {
WKH VWXG\ RQO\ SHUFHQW ZHUH VXVFHSWLEOH WR DOO QLQH

Role of Environmental contamination in promotion of antibiotic resistance

Antibiotic resistant bacteria are found in animals that have traditionally not been given antibiotics, such as
ZLOG FDXJKW AVK DQG EDFWHULD LQ WKH HQYLURQPHQW PD\ FC
present because of genetic diversity, but some may be from contamination with antibiotic residues that are
ZDVKHG DV HIAXHQW LQWR ZDWHU ERGLHV WKURXJK UDLQ -LDQ

Antibiotics may be released into the environment from both human and animal sources, through excretion,
GLVSRVDO RI XQXVHG RU H[SLUHG FRPSRXQGY PHGLFDO ZDVYV
discharge from wastewater treatment facilities, leakage from septic systems and agricultural waste storag
structures. Other pathways for dissemination are via land application of human and animal wastes, surface
runoff and unsaturated zone transpo@nce in the environment, like any other organic chemicals, their
HIAFDF\ GHSHQGY RQ WKHLU SK\WLR FKHPLFDO SURSHUWLHV Sl
RI RWKHU HQYLURQPHQWDO IDFWRUV | DQWLELRWLFV LQ WKH
PD\ FRQWULEXWH LQ GHYHORSPHQW RI DQWLELRWLF UHVLVWDQ

21 WKH VHZDJH JHQHUDWHG JOREDOO\ RYHU SHUFHQW LV GLV
$OH[DQGUD (YDQV ,Q $IULFD PRUH WKDQ SHUFHQW RI
JRSSHQ B8KOHQEURRN .XODEDNR 0XZDQJD 1IRQHWKHOH)
SODQWYV DUH QRW HIIHFWLYH DW UHPRYLQJ PRVW Rl WKH DQW
.DQQDQ -RQHV  *LHV\

,Q $IULFD WHWUDF\FOLQHYVY DUH WKH SUHGRPLQDQWO\ SUHVFUL
DQWLELRWLF DVVRFLDWHG UHVLGXHV IROORZHG E\ EHWD ODFW

Antibiotic residues in the environment have the potential to induce the occurrence of resistant bacteria
%DUQHV HW DO 6RWR &KLQFKLOOD *DUFtD &DPSDxD *1P
WKH WUDQVIHU RI UHVLVWDQW JHQHV 'DYLGVRQ

Studies on antibiotic residues in the environment have been conducted mostly in high-income countries.
$ UHFHQW VWXG\ RQ DQWLELRWLF UHVLGXHV LQ VHZDJH LQ .H
QJ/ DQG WULPHWKRSULP QJ/ DQG VLPLODUONLQ YHIJHWDEO
UHVLGXHV ZHUH GHWHFWHG DW QJ NJ ZKLOH WULPHWKRSULP
UHFHQW VWXG\ E\ .DWDNZHED E. calanBEDtBrv¢ stspp Mddifd vihidl K J UH VL
VXIJIJHVWY HQYLURQPHQWDO FRQWDPLQDWLRQ DV D VRXUFH $C
RI EDFWHULD IURP IDUPHG AVK LQ SDUWLFXODU WKH 1LOH SHL
resistant bacteria.

11 The unsaturated zone, also known as the vadose zone, is between the ground surface and the water table. Movement of water through

this zone is contributes to water contamination.



CHAPTER 5:

Antibiotic Use and Supply Chain Management

HUMANS

Antibiotic Use in Human Health

Antibiotics are widely available across Tanzania and can be obtained from authorized pharmacies,
unauthorized drug shops, and hospitals.

Antibiotic outlets and use in the community

Tanzanian drugstore outlets are divided into part | pharmacies, which by law are allowed to sell prescription-
RQO\ PHGLFLQHY DQG SDUW GUXJV RYHU WKH FRXQWHU 3DbU
the-counter non-prescription medicines, and ADDOs are allowed to dispense selected prescription-only

medicines. Despite strict regulations formulated by the Tanzania Pharmacy Council concerning which types
of store are legally allowed to sell antibiotics and which require prescriptions, in practice, antibiotics can
commonly be purchased without prescriptions from both authorized and unauthorized drug stores.

,Q D VWXG\ LQ ORVKL 9DQ 'HQ %RRJDDUG HW DO DQ!
purchased easily without a prescription from both part | and part Il shops. A study by Viberg and colleagues
that sought to determine patient and drug seller attitudes and behaviors towards antibiotics and resistance
IRXQG WKDW SHUFHQW RI SDWLHQWV ZHUH VROG DQWLELRW
GLDUUKHD ,Q GHSWK LQWHUYLHZV ZLWK SDWLHQWYV ZKR ZHUH
SHUFHQW RI WKRVH SUHVFULSWLRQV ZHUH LQDSSURSULDWH 9

In addition to selling antibiotics without a prescription at a client’s request, drug sellers also promote
inappropriate regimens. A cross-sectional study conducted in ADDOs and DLDB in coastal and Morogoro
UHJLRQV XVHG D VLPXODWHG FOLHQW PHWKRG 0POQYMHUX VKRSS
The researchers found that SHUFHQW RI1 '/"% DQG SHUFHQW RI1 $''2V GLVS
RI DQWLELRWLFV $GGLWLRQDOO\ WKLV VWXG\ IRXQG WKDW ER
penicillin powder (an injectable) as topical application for injuries.

A study was conducted to explore mothers’ knowledge of fever and its management. Mothers of children
OHVV WKDQ \HDUV ROG ZLWK IHYHU EURXJKW WR WKH RXWSD
DVNHG DERXW PDLQ VRXUFHV RI WKH GUXJVY DGPLQLVWHUHG E\

JLYHQ EHIRUH FRPLQJ WR WKH KRVSLWDO ORVW SHUFHQW
RI WKRVH SHUFHQW XVHG DQWLPDODULDOV DQG DQWLS\UHW
SKDUPDFLHV SHUFHQW ZHUH WKH

The studies above suggest that irrational antibiotic use in the community may contribute to the development
of antibiotic resistance in the community.




Irrational hospital use of antibiotics

Antibiotics are still used empirically in hospitals, illustrated by a study conducted in the Bugando Medical
Centre medical adult ward. About half of the patients were given ceftriaxone for an average of 7 days,
without laboratory tests.

6HYHUDO VWXGLHV LQ 7DQ]DQLD KDYH FRQAUPHG LUUDWLRQDO S
KRVSLWDOV IRXQG WKDW SHUFHQW R é@&iheaGhdiddugiX @deived \HD
antibiotics. The most commonly prescribed antibiotics were penicillins, sulphonamides, aminoglycosides
DQG PDFUROLGHV &OLQLFDO RIAFHUV DQG DVVLVWDQW PHGLFELC
antibiotics and diarrhea was the condition most likely to trigger an antibiotic prescription (Gwimile et al.,

$ VWXG\ E\ .DKDEXND DQG FROOHDJXHVY .DKDEXND HW DO F
FKLOGKRRG LOOQHVVHV LQ 7DQ]DQLD IRXQG WKDW WKH PRVW FI
IDFLOLWLHYV SHUFHQW IROORZHG E\ SULYDWH SKDUPDFLHV
KHDOWK IDFLOLWLHY DQG SKDUPDFLHVY DQWLELRWLFV XVH IRU C
not warranted.

$ VWXG\ E\ *RXZV DQG FROOHDJXHV *RXZV HW DO RQ WK
IDFLOLWLHYV LQ 7DQ]DQLD %UD]LO DQG 8JDQGD IRXQG WKDW
antibiotic from an IMCI-trained worker were advised incorrectly on how to administer the drug.

%HWZHHQ 6HSWHPEHU DQG ODUEFK D FURVV VHFWLRQDO
PXQLFLSDOLW\ KRVSLWDOV LQFOXGHUUKHFRLDG® HFR XIKG B0 W RH
SHUFHQW RI WKHVH FKLOGUHQ ZHUH SUHVFULEHG DQWLELRWLF
inappropriately for all symptoms, but the pattern differed by symptom. It was much more likely for nausea/

YRPLWLQJ ZDWHU\ GLDUUKHD DQG DEGRPLQDO SDLQ WKDQ IRU

Table 5-1.Antibiotic prescribing and patient complaints

Presenting symptoms Total Prescription status
Inappropriate Appropriate
(n=384) pprop pprop
No. (%) No. (%)
Fever
Cough

Nausea/vomiting
Watery diarrhea
Bloody diarrhea
"LIAFXOW\ LQ EUHDWKLQJ
Abdominal pain
Other

Patient could have more than one clinical complain, Test used x

SOURCE: *ZLPLOH HW DO




Antibiotic Supply Chain
Antibiotic sources: imports and local manufacture
Local Manufacture

The pharmaceutical industry in Tanzania is all secoaddryertiary. Active ingredients are imported
PDLQO\ IURP ,QGLD DQG &KLQD DQG WKH AQLVKHG SURGXFWV [
focused on basic drugs such as antibiotics, antimalarials, antihelminthics and sedatives. Cephalosporins an
RWKHU WKLUG OLQH DQWLELRWLFY DUH LPSRUWHG LQ D AQLVKI
ZLWK WKH H[FHSWLRQ RI TXLQRORQHV ZKLFK DUH PDQXIDFWXL
ODVDQMD SHUVRQDO FRPPXQLFDWLRQ -XQH

Three of Tanzania’s seven pharmaceutical manufacturers produce antibiotics (Mhamba and Mbirigenda,

ODU\ ODVDQMD SHUVRQDO FRPPXQLFDWLRQ -XQH 7KI
Zenufa. Tanzania Pharmaceutical Industries also produced antibiotics, but production was suspended by
the TFDA after it was found that TPI sold counterfeit antiretroviral (ARV) drugs to the MSD.

Shelys, run by the Aspen Group, is the largest pharmaceutical company with branches all over East Africa,
DQG FDWHUV WR ERWK D GRPHVWLF DQG LQWHUQDWLRQDO PDU
OELULJHQGD =HQXID ZLWK EUDQFKHV LQ WKH "HPRFUDWLF

DQWLELRWLFYVY .HNR 3KDUPDFHXWLFDO ,QGXVWULHV HVWDEC(
ODVDQMD SHUVRQDO FRPPXQLFDWLRQ -XQH

Imports

$ERXW SHUFHQW RI WKH QDWLRQDO GUXJ UHTXLUHPHQWYV DUFG
LPSRUWHG IURP ,QGLD SHUFHQW IURP .HQ\D SHUFHQW IUR
obu\ obvDQMD SHUVRQDO FRPPXQLFDWLRQ -XQH 7KHUH
VHUYH WKH UHWDLO VHFWRU ODU\ ODVDQMD SHUVRQDO FRPPX(
Procurement

Public

1IHDUO\ DOO GUXJV LQ SXEOLF KHDOWK IDFLOLWLHY DQ HVWLPL
through the MSD, the national wholesaler, and many drugs in private and mission facilities are also sourced
there. As MSD is government-run, they are able to supply drugs at subsidized costs. The Ministry of Health
DQG 6RFLDO :HOIDUH DOORFDWHYV VSHFLAF IXQGV IRU HDFK SXE
Government-run health facilities have access to these funds, and are required to order medicines from
MSD (unless they are under the Global Fund or GAVI). Every quarter, public health facilities are required
to complete a stock check and place an order for projected use. Selection of medicines is done at the
dispensary or health center, the hospital, regional stores, and at the national level (Ministry of Health and
6RFLDO :HOIDUH E %HFDXVH VWRFN RXWV DUH IUHTXHQW O
been placed. The facility is then permitted to contract with private vendors using its own funds (interview
ZLWK 06+

06" LV OHJDOO\ REOLJDWHG WR XVH D WHQGHU PHWKRG WR SU
months, severely limiting their ability to deal with unexpected demand. Overall stocking times are shown

LQ AJXUH EHORZ WDNHQ IURP D UHSRUW E\ WKH (XUR +HD
times from supplier to hospital, through the MSD, can take over a year, and rarely take less than a month.
When the middleman is a private wholesaler, not the MSD, delivery times are much faster (Euro Health

*URXS

6HFRQGDU\ PDQXIDFWXULQJ LQYROYHV SURGXFLQJ AQLVKHG GRVHYV
IDEHOOLQJ DQG SDFNDJLQJ RI AQLVKHG SURGXFWV LV FRQVLGHUHG WHU\




Figure 5-1. Time taken by MSD and private wholesalers for the processes of procurement and
supply of essential drugs.

Local  %-1m. Private  vim. Private
Supplier ~. wholesaler ~ | pharmacy N\ .
~72 m.
m
' ~
International |~ MSD 1 MSD > 0om.
Supplier — 612m. — | Central |~ %2-1m. = | Zonal

6285&( (XUR +HDOWK *URXS

Private tenders result in shorter delivery times, but also higher prices. The Euro Health Group study
concluded that private wholesalers have an easier time maintaining relationships with suppliers and obtaininc
PHGLFDWLRQV RQ VKRUW QRWLFH (XUR +HDOWK *URXS 2Q
IT systems are rarely used to monitor supplier performance. Interviews and data analysis suggest that only

SHUFHQW RI SURFXUHG LWHPV DUULYH RQ WLPH (XUR +HDOW
items reach hospitals and patients, as systems for monitoring and recording stock are weak (Mhamba &
OELULJHQGD

Faith-based facilities

)DLWK EDVHG IDFLOLWLHV ZKLFK FRPSULVH RI SHUFHQW RI K
AH[LELOLW\ :KLOH WKH\ WRR KDYH DQ DOORFDWHG EXGJHW D
vendors at will. Furthermore, faith-based facilities also have access to MEMS, which supplies medicines
that are stocked out and not available at MSD, in addition to drugs that MSD does not carry (Jafary Liana,
SHUVRQDO FRPPXQLFDWLRQ

Private Sector

, O RUGHU WR LPSRUW DQ\ PHGLFLQH FRPSDQLHV PXVW AUVW F
new drug involves composition analyses, visits to the manufacturer to assess GMP compliance, quality and
WR[LFRORJ\ WHVWLQJ DQG FDQ WDNH XS WR WZR \HDUV WR FRP
5HQHZDOV DUH JUDQWHG ZLWKLQ VL[ PRQWKV Rl AOLQJ DQ DSS
submit an invoice prior to importation to seek approval from TFDA. Once medicines reach a port of entry,

samples are inspected using mini lab kits and some medicines are taken to the central laboratory for further
testing. Drugs are recalled if they do not adhere to quality checks (Mary Masanja, personal communication,
-XQH $vV D AQDO VWHS 7)'$ DOVR XQGHUWDNHV SRVW PI
pharmacies are collected and quality checks are performed. TFDA also monitors adverse drug reactions

7)'$

There are several problems with the importation of medicines and medical devices, including the submission
Rl IDNH LOQYRLFHV WKH XVH Rl XQRIAFLDO SRUWV RI HQWU\ IR

which prevents proper inspection. To improve this, TFDA is currently evaluating their inspection procedures
7)'$




Distribution and Storage
Distribution

,Q D VWXG\ PHGLFLQHV IURP 06" ZHUH UHSRUWHG WR UHDFI
LQ D WLPHO\ IDVKLRQ EXW DGHTXDWH WUDQVSRUW WR UHDF
Moshi. Delivery challenges included weather, a fragmented transportation network, the poor condition
Rl YHKLFOHYVY DQG WKHIW OLQLVWU\ RI +HDOWK DQG 6RFLDO :HC
vehicles and high cost of transportation as the major causes of delivery problems (Ministry of Health and
6RFLDO :HOIDUH F 7R DGGUHVV WKHVH LVVXHV 06' LV LQ WI
WKH JRDO RI GHOLYHULQJ GLUHFWO\ WR KHDOWK IDFLOLWLHV |

Figure 5-2. Map of MSD Zonal Medical Stores

6285&( ODQDJHPHQW B6FLHQFHV IRU +HDOWK 06+

4 The nine zonal medical stores are located in Mwanza, Tabora, Dodoma, Moshi, Tanga, Dar es Salaam, Mtwara, Mbeya and Iringa
(mainland) and one in Zanzibar




Supply chain issues: quality and adequacy of supply

Quiality

BUHTXDOLAHG E\ WKH :+2 WKH 1DWLRQDO 4XDOLW\ &RQWURO /|

guality control, and sometimes may contract with external laboratories to perform these tests. In a Ministry

of Health and Social Welfare report assessing supply management, MSD met all quality assurance criteri:
02+6:

A review of pharmaceuticals produced in Tanzania found that only two companies meet international
PDQXIDFWXULQJ VWDQGDUGYV 2 6KHO\V DQG 7DQ]DQLD 3KDUPDF
ZDV VXVSHQGHG LQ GXH WR WKH FRXQWHUIHLW VXSSO\ RI D

Table 5-2. Antibiotics manufactured locally

Antibiotics Zenufa Shellys Keko Pharmaceutical Industries
Sulfamethoxazole + trimethoprim (cotrimoxazole) tallets p D D
Procaine penicillin D

Erythromycin tablets D D D
Chloramphenicol capsules D D

Ampicillin + cloxacillin capsules D D D
Ampicillin capsules D D D
Cloxacillin capsules D D D
Amoxicillin capsules D D D
&LSURAR[DFLQ WDEOHWYV D D D
Phenoxymethyl penicillin tablets D D D
Doxycycline capsules D D D
Azithromycin tablets D D

6285&( ODU\ ODVDOMD SHUVRQDO FRPPXQLFDWLRQ -XQH

Counterfeit medication, however, is largely a problem amongst imported medicines. In addition, the
government has a poor system to withdraw harmful and counterfeit drugs from the market (Mhamba &
OELULJHQGD

Adequacy of Supply

$V QRWHG DERYH 06" KDV IUHTXHQW VWRFN RXWV DQG LV RIW
es Salaam, MSD workers noted that weak forecasting of needs by major clients, long and complicated
tendering procedures, delivery delays by local wholesalers and manufacturers, and poor internal coordinatior
DOO FRQWULEXWH WR WKHVH VWRFN RXWV (XUR +HDOWK *URXS
JUHDWO\ UDQJLQJ IURP GD\V RQ DYHUDJH LQ 'DU HV 6DODDP
stocking troubles are further exacerbated by the limitation that they are allowed to contract only for one-
time procurements and cannot ensure future contracts, making them a low priority for suppliers compared
WR SULYDWH ZKROHVDOHUV (XUR +HDOWK *URXS

06' RSHUDWHYV ZLWK D A[HG SULFH OLVW WKDW LV DGMXVWHG
favorable prices compared to international prices and those in the private pharmacies (Health research for
DFWLRQ +(5% 7KH YLHZ RI DOO KHDOWK ZRUNHUV ZKHWKI
is that MSD is an institution selling quality medicines at the best prices.

7KH A[HG ORZ SULFHV DUH PDLQO\ REWDLQHG IURP LWV PHWKRG
06' LV DOORZHG WR FKDUJH D SHUFHQW PDUN XS ZKLFK VKF
+HDOWK




Table 5-3.Percentage of Time Tracer Items Out of Stock for FY 2000-2001 (N=27)

MSD
Zonal
Stores

MSD Dar es Regional Mission Clinic/
Salaam  Hospitals Hospitals

Health NGO

Iltem All  Dispensaries Centers Hospitals

$PR[LFLOOLQ
mg tablets
Benzylpeni-cillin
VRGLXP 08
vial 7
&LSURAR[DFLQ
PJ WDEOHWYV

Co-trimoxazole
PJ WDEOHWYV 7

'R[\F\FOLQH
mg tablets

Erythromycin
PJ WDEOHWYV

*HQWDPLFLQ
mg/ml ampoule

Metronidazole
PJ
tablets

6285&( ODQDJHPHQW 6FLHQFHV IRU +HDOWK

In an assessment of procurement and supply management in Tanzania, zonal medical stores and healil
IDFLOLWLHY ZHUH IRXQG WR KDYH RYHU SHUFHQW DYDLODEL
IUHTXHQWO\ XVHG 7TDEOH '"HVSLWH WKLV KHDOWK IDFLOLW
PHGLFLQHY ZHUH XQDYDLODEOH IRU PRQWKY DQG WKH PHGL
PHGLFLQHY ZDV UHSRUWHG WR EH ODMRU UHDVRQV IRU WKI
DQG WR 06' VKLSSLQJ VPDOOHU TXDQWLWLHY WKDQ RUGHUHG
UHDVRQV IRU VWRFN RXWV ZLWK GHOLYHU\ GHOD\V SHUFHQ
DV WKH PDMRU UHDVRQV 0LQLVWU\ RI +HDOWK DQG 6RFLDO :H
SHGLDWULF PHGLFLQHV VXUYH\HG LQ VWRFN DW 06" ,Q DGGLWL
SHUFHQW RI SHGLDWULF HVVHQWLDO PHGLFLQHV ZHUH DYDLC
LQ WKH SXEOLF VHFWRU LQFUHDVHV RXW RI SRFNHW H[SHQGLW)>
IUHH PHGLFDWLRQ OLQLVWU\ RI +HDOWK DQG 6RFLDO :HOIDUH

([SLU\N RI PHGLFLQHY DQG VXSSOLHV ZDV UHSRUWHG WR EH SHI
VWRUH DQG WR SHUFHQW DW WKUHH ]JRQDO PHGLFDO VWRI
SHULRGV HUURUV LQ IRUHFDVWLQJ DQG ODFN RI DGKHUHQFH W
DQG 6RFLDO :HOIDUH E

Drug Prices
06' RSHUDWHYV ZLWK D A[HG SULFH OLVW WKDW LV DGMXVWHG
SULFLQJ LQ DOORZHG D SHUFHQW PDUN XS ZKLFK LV O

medical wholesalers in Uganda and similar to that in Democratic Republic of Congo, Lesotho, and Zambia.
$ QXPEHU RI VWXGLHV KDYH H[DPLQHG WKH UHWDLO PDUN XS

SHUFHQW ODQDJHPHQW 6FLHQFHV IRU +HDOWK 7KH YD
RSHUDWLQJ FRVWYV DQG GLITHUHQWLDO SULFLQJ E\ WKH YROXPH
selling price for medications by type of outlet.




MHO3IAM Cd HOIdadMHJdAN\sS rd HOT1ld9alox9 6
Slo|gel
VIN VN VIN VIN VIN VIN VIN AHOXASAd £d VYIN91[a10dA1 (d Ol141sdalis

HOXYSdd od rd HOTNHYOMH4ENO\MNTD HOTOIXY

VIN VIN YNMHO3IAM Cd ododddansdneg

V/IN MHO3IAM rd oHmOaxli11lane

VIN V/IN V/IN V/IN V/IN VIN VIN V/IN VIN BUIDdBA/[BIA BUIDJBA O1|0d
MHO3IAM rd oddamHdandac

HIXM C MOHAMOTY H\H HOTO4\ddNnMHM\]Z

18Yoes SHO

N1aS Od HCOIN\A « HOOHHT

MHO3IAM Cd cd HoOd[a91ddNMHO

MHO3IAM rd HoOd[Ad9OH3IHO

Od1A Od rd HOTdAMH"

V/N V/IN V/IN V/N MHO XMW CdV/N Cd Hollaimandod4dno\+

HOXYSdd Ood rd O141ddMOH«

V/N MHO3IAM rd 974d 470d!l rd HMAIOXA AXdNNH(

n1as H[IA HAYOC DdT1madidal)

HOXASAd MHO3IAM (d O1d4\ddNMM\nN)

HOXASdd MHO3IAM Cd HOT04\4\]1d,

AHOMMY3I Od HAYNMIH.

V/IN V/N V/IN V/IN VIN V/IN V/IN auloJeA/[eIA BI19A0Id-0daQ
MHO3IAM rd Hod[dlddinm ¥%®

V/IN V/IN V/IN V/IN VIN V/IN 9291d swopuoD
HOXASAd MHO3IAM (d O014adldvinsie

MHO3IAM rd HOIXLHdNYOM®

Od1A 80 dX194A O100T41OHSO\[OH®%

MHO3IAM HOXASAL rd 01007141]4d$

SEIIET) pLeg
sjendsoH | spendsoH yeaH | sreudsoH = saoewlieyd sjendsoH SEIETe) sauesuadsiq emeq
OSN [euoibay 2119nd usIg a1enld 91eAlld | UlesH areAud a1enld '] e)yng awreN JLsus9

9011 1500 1S9MOT -G B|qeL




Tanzania has no maximum retail price for medicines, and the majority of the population cannot afford
RXW RI SRFNHW SXUFKDVHV ,Q WKH JHQHUDO GUXJ DVVHVYV
SURFXUHPHQW SULFHV LQ WKH SXEOLF VHFWRU ZHUH IRXQG WR
market prices ZLWK WKH H[FHSWLRQ RI D IHZ PHGLFLQHV 3URFXU|
LQWHUQDWLRQDO PDUNHW SULFH LQ FRPSDUHG WR LQ
+HDOWK DQG 6RFLDO :HOIDUH D :RUOG +HDOWK 2UJDQL]DWL

Affordability of medicines has improved, howeveeview of the pharmaceutical sector and access to
essential medicines found stock-outs were common at public facilities, most often due to supply delays
from MSD This leads to out of pocket payments at retail pharmacies, which are more expensive than
SXEOLF IDFLOLWLHYV OKDPHDNLEBDMWM BDQGDD PHGLDQ RI
international reference price for low-cost generic medicines in the public, private and non-governmental
VHFWRUVY UHVSHFWLYHO\ DOWKRXJK SULFHV ZHUH IRXQG WR Y
SULFHV ZHUH IRXQG LQ D SHGLDWULF GUXJ DVVHVVPHQW Z
ratos IRU SXEOLF SULYDWH DQG QRQ JRYHUQPHQWDO VHFWRUV
URXJKO\ WZLFH WKH DPRXQW DW SULYDWH RU QRQ JRYHUQPHQW
DQG WLPHV IRU SHGLDWULF PHGLFL Q Hnvaddifjon, price cbatro6s:are T+ 2
rarely enforced, leading to a wide distribution of prices for identical products across the country (Mhamba
OELULJHQGD

ANIMALS

Antibiotic Use in Animals

Although there is a lot of anecdotal evidence of antibiotic use in animals, very few studies have documented
WKH VSHFLAF IRUPXODWLRQV DQG TXDQWLWLHY $ IHZ VWXGLH\
ZKLFK YDOLGDWH WKH IDFW WKDW DQWLELRWLFV DUH XVHG =

+ (1RQJD ODULNL .DULPXULER OGHJHOD

Veterinary use of antibiotic may be grouped into therapeutic, metaphylactic (timely mass medication),
prophylactic and for growth promotion. Farmers may use antibiotics in animals to compensate for poor
management due to lack of formal veterinary services and because of the prevalence animal diseases. It
likely that farmers are unaware of potential negative effects of antibiotic overuse in animals.

Poultry

Commercial chicken (layers and broilers) production accounts for most veterinary drug use in Tanzania,
including antibiotics. The most common antibiotics/antimicrobials used are oxytetracycline, amprolium,
VXOSKRQDPLGHVY FKORUWHWUDF\FOLQHY FKORUDPSKHQLFRO
trimazine and tylosin. Reasons for high levels of use include the ease of purchasing antibiotics in agro
veterinary shops, no requirement for prescriptions, and the high burden of poultry diseases in Tanzania (H.
( 1RQJD HW DO 6XQJIJXUD

1RQJD DQG FROOHDJXHV 1RQJD HW DO LQWHUYLHZHG |
Morogoro on the use of antibiotics in broiler chickens. All the farmers interviewed reported using antibiotics

WR WUHDW WKHLU FKLFNHQV SHUFHQW UHSRUWLQJ IUHTXHQV
shops and treat their birds themselves, largely because of limited availability of veterinary services. The
PDMRULW\ RI DQWLELRWLFV XVHG ZHUH WHWUDF\FOLQHV XVHG

SHUFHQW $OWKRXJIK SHUFHQW RI IDUPHUY DGPLWWHG WR

one actually observed the guidelines, as the rest stated they feared economic loss. The authors conducte
WHVWYV RQ OLYHU VDPSOHYV IURP VODXJKWHUHG EURLOHU FKL
IURP SHUFHQW RI WKH IDUPV WHVWHG SRVLWLYH IRU DQWLE!
.DULPXULER OGHJHOD

1’ 7KH FRPSDULVRQ ZDV PDGH ZLWK QRQ SURAW LQWHUQDWLRQDO JHQHULF PHGL
16 OHGLDQ SULFH UDWLRYVY DUH PHGLDQ SULFHV ZLWK UHIHUHQFH WR 06+-V LQWHUC




$ VLPLODU VWXG\ ZDV FRQGXFWHG LQ B8UEDQ GLVWULFW =DQ]L
VPDOOKROGHU EURLOHU FKLFNHQ IDUPHUV ZHUH LQWHUYLHZHC
UHVSRQGHQWYV SHUFHQW UHSRUWHG GLDJQRVLQJ DQG WUHI
veterinary drug sellers. Chicken antimicrobials were dispensed over the counter from agro vet shops
without prescription. All the farmers interviewed reported using antibiotics to treat or prevent diseases in
WKHLU ELUGY 7KH PRVW FRPPRQO\ XVHG DQWLELRWLFV ZHUH |
VXOSKRQDPLGHYV XVHG E\ SHUFHQW DQG SHQLFLOOLQV XVH
XVHG E\ SHUFHQW SLSHUD]JLQH FLWUDWH XVHG E\ SHUFH
XVHG E\ SHUFHQW 8S WR SHUFHQW RI WKH UHVSRQGHQWYV
RQO\ SHUFHQW RI WKHP FRPSOLHG /DERUDWRU\ DQDO\VLV [
VDPSOHV VKRZHG WKDW SHUFHQW RI WKH PHDW VDPSOHV FR

1RQJD DQG FROOHDJXHV + ( 1RQJD HW DO DOVR VWXGLH
OD\HU FKLFNHQ HJJV 7KH VWXG\ LQYROYHG IDUPHUV VHOHFW
PXQLFLSDOLW\ 7KH VWXG\ HYWDEOLVKHG WKDW XS WR SHUF|I
themselves after getting advice from drug sellers. The most commonly used antibiotics were sulphonamides
XVHG E\ SHUFHQW RI IDUPHUV DQG WHWUDF\FOLQH XVHG
XVHG E\ SHUFHQW DQG AXPHTXLQH XVHG E\ SHUFHQW  $C
REVHUYH ZLWKGUDZDO SHULRGV ZKLOH VHOOLQJ HJJV EHFDXVH
HJJ VDPSOHV UDQGRPO\ VHOHFWHG IURP WKH IDUPV ZHUH DQC
for antimicrobial residues.

A recent study by Mubito of chicken eggs in Dar es Salaam had similar results as in Morogoro. A questionnaire
ZDV DGPLQLVWHUHG WR FRPPHUFLDO FKLFNHQ IDUPHUV DQG
antibiotic usage, awareness of withdrawal periods and public health concerns. The most frequently used
DQWLELRWLFV ZHUH WHWUDF\FOLQH SHUFHQW DQG VXOIRQ
SHUFHQW PDFUROLGHYV SHUFHQW SRO\SHSWLGHYV St
SHUFHQW WULPHWKRSULP SHUFHQW IXUD]J]ROLGRQH
famers reported not observing withdrawal periods, for fears of capital loss (Mubito, Shahada, Kimanya,
% X]D D 1LQHW\ VL[ HJJV ZHUH DQDO\]HG IRU VXOIDGLD]LC
FRQWDLQHG VXOIDGLD]LQH DW OHYHO UDQJLQJ IURP WR QJ
FRQWDLQHG VXOIDPHWKD]LQH UHVLGXHY UDQJLQJ XS WR QJ J
% X]D E

Cattle

.DULPXULER DQG FROOHDJXHYV VWXGLHG DQWLELRWLF XVH
S$QWLELRWLFV DFFRXQWHG IRU SHUFHQW RI WKH YHWHULQD
XVHG DQWLELRWLFV ZHUH SHQLFLOOLQ VWUHSWRP\FLQ XVHG E
SHUFHQW DQG JHQWDPLFLQ XVHG E\ SHUFHQW 2] PLON \
SHUFHQWDJH SHUFHQW ZDV SRVLWLYH 7KH VWXG\ FRQFOXG
in agro veterinary shops without any restrictions contributed to the widespread use.

$ VWXG\ HI[ DPLQHG WKH SUHVHQFH RI DQWLELRWLF UHVLGXH
PLON VDPSOHV LQ 'DU HV 6DODDP DQG 0ZzDQ]J]D DQG GHWHFWHG |
2PRUH 6WDDO OGRH

Screening for antibiotic residues in milk was also done in Njombe and Mvomero districts (R. H. Mdegela et
DO $ WRWDO RI VPDOOKROGHU GDLU\ IDUPV ZLWK ODFV
GDLU\ FDWWOH $QWLPLFURELDO UHVLGXHV ZHUH IRXQG LQ
UHVLGXHV LQ PLON LQ 'DU HV 6DODDP FLW\ LQYROYHG D WRWD (
IURP PLON FHQWHUYV DQG IURP IDUPHUV .DDOH &KDPEXVR
LQ MXVW WZR VDPSOHV IURP WKH IDUPHUYV SHUFHQW DW

milk industries (packed) tested negative.



OLGHQJH LQWHUYLHZHG VPDOO VFDOH GDLU\ FDWWOH IC
antibiotics used, awareness about withdrawal periods, awareness on drug residues related health hazards.
ZDV HVWDEOLVKHG WKDW SHUFHQW RI YHWHULQDU\ GUXJV XV
DQWLELRWLFV 7HWUDF\FOLQH XVHG E\ SHUFHQW RI1 IDUPH
VXOIDGLPLGLQH XVHG E\ SHUFHQW JHQWDP\FLQ XVHG E\

ZHUH WKH PRVW FRPPRQ DQWLELRWLFV XVHG E\ .LQRQGRQL IDU

$ UHFHQW VWXG\ E\ .DWDNZHED HW DO FRQGXFWHG LQ .LQ
keepers and assessedawareness of human health threats from the use of antimicrobials in livestock ant
IDFWRUV WKDW SURPRWH VHOHFWLRQ SUHVVXUH IRU UHVLVWDQ
PHQWLRQ WKH\ KDYH HYHU KHDUG RI WKH FRQFHSW RI DQWLELR
of disease that required use of antibiotics. Withdrawal period to be taken after an animal had been given
DQWLELRWLF ZDV XQNQRZQ WR SHUFHQW RI IDUPHUV DQG $
ULVN DQWLELRWLF XVH LQ DQLPDOV PD\ KDYH RQ KXPDQV 2QO0\
antibiotics through prescription by veterinarians. The most commonly used antibiotics were oxytetracyline
XVHG E\ SHUFHQW RI IDUPHUV VXOSKDGLPLGLQH XVHG E\

SHUFHQW DQG JHQWDP\FLQ XVHG E\ SHUFHQW J/LYHVWRFI
W\SHV RI DQWLELRWLFYVY XVHG LQ WKH VWXG\ DUHDV ZHUH LGHQ
DQWLPLFURELDO UHVLVWDQFH .DWDNZHED OWDPER 20VHQ 0

Rwehumbiza and colleagues VWXGLHG WKH XVHV RI DQWLELRWLFV DQG G
and Bagamoyo districts, Pwani region. It was established that all farmers use antibiotics to treat animal
GLVHDVHY DQG PRVW IDUPHUV DQG PLON VXSSOLHUV SHUFI
ZLWKGUDZDO SHULRGVYV IROORZLQJ WUHDWPHQW RI VLFN FRZV
different farmers in the districts that were analyzed for antibiotic residues were positive (Rwehumbiza,
5\RED .DULPXULER

,Q $UXPHUX GLVWULFW DQG $UXVKD PXQLFLSDOLW\ 9%XNXNX

VDPSOHV IURP WKHLU IDUPV IRU DQWLELRWLF UHVLGXH DQDO\\
WUHDW PDVWLWLY LQ GDLU\ FDWWOH $00 IDUPHU UHVSRQGHQ\
percent) reported that they complied. Antibiotic residues analysis revealed no positive samples (Bukuku,

Oxytetracycline residues in beef from indigenous cattle was recently studied in a cross-sectional study in

.LORVD GLVWULFW = .LPHUD $ WRWDO RI VDPSOHV RI AO
EHHI FDUFDVVHYVY VODXJKWHUHG LQ VODXJKWHU VODEV DQG FDV
UHVLGXHVY DQG RI WKHVH SHUFHQW KDG OHYHOV DERYH WK

Antibiotic Supply Chain
Antibiotic sources
Local manufacture

Local manufacturers/formulators of antibiotics include Farmers Center and the MLFD’s Vaccine unit.
Antibiotics are also imported, but primarily by the private sector.

Imports

Veterinary antibiotics are primarily imported from Europe, mainly Belgium, Netherlands, and France. Asian
countries such as China, India, and Indonesia (plus Turkey in Europe) have recently begun to dominate the
PDUNHW O9HWHULQDU\ DQWLELRWLFV OLNH DQWLELRWLFV XVHC
the major companies importing veterinary medicines were Twiga Chemical Industries, Bytrade Veterinary,
Norbrook, Farmers Centre, Farm Base, Anicrop Services, Tan Veterinrina, Ultravetis, and Cooper Tanzania

7)'$ HIFHO GRFXPHQW 0D\ 2QFH LPSRUWHG WKH\ DUH GLV\
shops that sell antibiotics. The government occasionally procures vaccines in cases of outbreaks.




Procurement

Similar to the procurement of antibiotics for humans in the private sector, TFDA must grant approval
to any importing company. Individual medicines are subject to composition analysis, and the exporting
company is also inspected. An invoice prior to each order must be submitted to TFDA, and medicines
once arrived at the port of entry undergo quality checks by TFDA. Post-market surveillance for veterinary
PHGLFLQHYV LV OLPLWHG 7)'$

Distribution

7KH FRXQWU\.V GLVWULEXWLRQ RI YHWHULQDU\ DQWLELRWLFV F
FOLHQW FDQ UHFHLYH WKH DQWLELRWLFYVY HDVLO\ WKURXJK ERW
routes respectively. This leads to a myriad of effects of which relevant to this report; the perpetuation of
development and spread of antibiotic resistance to animals and consequently humans.

Figure 5-3. Veterinary antibiotics supply chain

SOURCE: Ministry of Livestock and Fisheries Development (from presentation by Dr. Pastory Dulla,




Supply Chain Issues

Quiality

%WRWK WKH TXDOLW\ DQG TXDQWLW\ RI YHWHULQDU\ DQWLELRW
assessments are performed on imported drugs at the port of entry, there is very weak post-market
VXUYHLOODQFH RQ YHWHULQDU\ PHGLFLQHV &OLIIVRQ ODUR SF

Antibiotics included in feed are not controlled by the government. Informal feed manufacturers that are
found in small kiosks do not regulate the quantity of antibiotics included, leading to unnecessary exposure
to antibiotics. The quantity of antibiotics included in feed remains to be assessed (Pastory Dulla, personal
FRPPXQLFDWLRQ ODUFK

It has been observed frequently that drug importers, distributors and wholesalers supply drugs direct to
consumers. Antibiotics are commonly sold during cattle auction days by informal vendors, such as petty
traders and livestock keepers. Antibiotics found in markets like these are often unregistered, and therefore
VROG DW YHU\ FKHDS SULFHV $EGX +D\JKDLPR SHUVRQDO FRPF
medicines is undetermined.

Adequacy of supply (stock out)

It has been noted that stock outs are not a persistent problem in Tanzania. Shortages are intermittent and
depend on importer competition as well as government regulations and policies (Cliffson Maro, personal
FRPPXQLFDWLRQ 0D\
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