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1.0 Abstract

Introduction

Sub Saharan Africa(SSA) is facing a rapidly growmgnber of people with chronic non-
communicable diseases while at the same time eeng continual high death rates from
infectious diseases e.g. HIV/AIDS, TB and malafithough this region comprises just over10
of the world’s population, it carries the higheatden of disease in the world. It is well known
that some infections increase the risk of certanoic diseases and vice vergdéith an increas
dual burden of disease in SSA, the associationgdagt diseases and our understanding of them
will become of increased public health importanidee aim was to explore the relationships
reported between HIV, its treatment and metabddic r

Methodology

This article is based on review of detailed litaratpublished in MEDLINE and EMBASE
since 1997, potentially relevant reports, bulletarsd guidelines from the UN, WHO and
International Diabetes Federation (IDF).

Findings

Introduction of AntiRetroviral Therapy(ART) in SS#aving high prevalence of HIV has been
recognized as a public health priority through aatun of its price, raised donor funding and
enhanced political commitment e.g. WHO ‘3 by 5Stietiive. This has been associated with an
increased risk of developing metabolic syndromé/ ks been linked with an increased risk
of developing both diabetes and cardiovasculaiegseDiabetes prevalence and incidence is
increasing in SSA compared to the industrializeddvdue to increased use of ART.

Conclusion

The impact of these co-morbidities in SSA is likelybe large. Roll out of ART coverage

within the region is an essential response to thédiidemic. However, it is likely to lead to a
growing number of individuals suffering from adwersetabolic consequences. HIV disease
requires life-long treatment, meticulous adherdnc&RT and intensive clinical and laboratory
monitoring. Therefore, robust and sustainable heate systems are needed to provide
adequately trained staff, laboratory facilities anekliable supply of effective drugs with fewer
side effects. Research is also needed to devélegiiee approaches to reducing the frequency
and health impact of the co-morbidities describeth
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2.0 Introduction

Lifestyle diseases are those due to the set ofshabd customs that are influenced by the
lifelong process of socialization, including soaiake of substances such as alcohol and
tobacco, dietary habits, exercise, etc., all ofchthave important implications for health. (37)




e.g. cardiovascular diseases (CVD’s), Diabetesiisl(DM) type 2, chronic respiratory
disease, cancers, etc. These chronic diseasdsedeating cause of mortality worldwide (60%
of all deaths), and 80% of these deaths occurweldping countriedn Sub-Saharan Africa
(SSA), infectious diseases still cause the majarftynortalities (69% of deaths) while chronic
non-communicable diseases contribute around aequafrdeaths (47). This picture is
changing as SSA undergoes an epidemiological transvith a rapidly increasing burden of,
and associated mortality from, chronic non-commaiblie diseases.

“Cancer, diabetes, heart diseases are no longeaisis of the wealthy. Today, they hamper the
people and economies of the poorest populatiors) more than infectious diseases. This
presents a public health emergence in slow motsai Hon. Mr. Ban Ki-Moon, UN
Secretary-General.

3.0 Objectives

4.1 Broad objective:To explore the relationships reported between HBAreatment and
metabolic risk.

4.2 Specific objectivesl. To review the current status of HIV/AIDS in&8nd the African
continent at large. 2. To explore how HIV and ARE&dgispose to lifestyle diseases like Type 2
diabetes and cardiovascular disorders by causagétabolic syndrome

5.0 Methodology

This article is based on review of detailed litaratpublished in MEDLINE and EMBASE
since 1997, potentially relevant reports, bulleainsl guidelines from UN, WHO and
International Diabetes Federation (IDF).

6.0 Findings

6.1 HIV/AIDS in Sub Saharan Africa (SSA)

SSA is more heavily affected by HIV/AIDS than arthier region of the world. It isstimated
that 67% (22.4 million) of all people infected withV worldwide resided in SSA and that the
majority (72%) of deaths globally occurred heré(&illion deaths). In 2008, an estimated 1.9
million people became newly infected with HIV arrdand 1.4 million people died from

AIDS in SSA representing an 18% decline in annual-klated mortality in the region since
2004. Since the beginning of the epidemic, mora thal million children have lost one or
both parents due to HIV/AIDS (1).

All Southern African countries with the exceptionfmgola have an estimated adult HIV
prevalence above 10%. In three southern Africamtras, the national adult HIV prevalence
rate now exceeds 20%. These countries are Bots{28r2£6), Lesotho (23.2%) and Swaziland
(26.1%). Adult HIV prevalence in East Africa excedo in Uganda, Kenya and Tanzania (5,
2007 AIDS Epidemic Update).

6.2 HIV and ART causing Metabolic Syndromeg(MS)

The range of potential adverse consequences ofidRide and includes gastro-intestinal
disturbance, hepatotoxicity, pancreatitis, peripheeuropathy, mitochondrial toxicity,
anaemia, dyslipidaemia, insensitivity to insulindahe excessive loss of fat beneath the skin
(lipoatrophy) — resulting in sunken cheeks, indgote, and hollow eyes (29, 32). Risk
associations between HIV, its treatment, and varfeatures of metabolic syndrome have been




reported. It's during the treatment of HIV with ARAat metabolic syndrome (MS) can be
induced.

The following describes the association between &id three major components of MS i.e.,
dyslipidaemia, lipodystrophy and insulin resistaseparately;

6.3 Risk of HIV Lipodystrophy (HIV-LD) in HIV *patients

HIV-LD is seen in long term survivors of HIV infech, most of whom are receiving ART.
HIV-LD is a complex syndrome thought to occur do¢hte secondary effects of HIV
infection, direct drug-induced toxicities and/ betindirect effects of changes in body
composition on lipid metabolism (19). The syndrornasists of both metabolic abnormalities
(hyperlipidaemia and IR) and body fat redistribot{gentral adiposity and peripheral fat
wasting). Central adiposity is manifested by theuatulation of visceral fat in the intra-
abdominal space (abdominal obesity), dorsocergigize (buffalo hump) and the breasts.
Peripheral wasting describes loss of subcutanedipsse tissue (lipoatrophy) in the limbs,
face and buttocks in a generalised fashion. (16).

The risk of central adiposity and peripheral wasimgreatly increased in Hi\patients on
ART. In the Lancet in 1997, the first report on dat redistribution in an HIVperson
associated with Pl-treatment was published (24¢. fbHowing year, 1998, Caat aldesigned
a cross-sectional study to characterize the syneithiat was leading to this observed body fat
redistribution and to determine if it was seensaaiation with all protease inhibitor (P1) use
or only in HIV patients using PI's. Healthy individls, Pl naive HIVpatients and HIV
patients on PI's, were compared (10).

It was already known that PI's cause certain mdtalbnormalities such as hyperglycaemia
but this publication was the first to report thdVhpatients on PI's had an increased risk of
developing a syndrome of lipodystrophy with hygedaemia and IR. It is now accepted that
Pl and other ART use in HNindividuals are associated with fat redistribution.

Studies on nevirapine (6) (an NNRTI), stavudine Emoivudine (29, 33) (NRTIs) have all
shown an association between usage and changasdeposition. All ART trials that have
included objective body shape evaluation have stersily found an increased risk of
abdominal fat in HIV patients regardless of whicRRAis used. However it is unknown which
ART'’s cause the most severe accumulation of viséatr§17).

Stavudine (especially in combination with didane$iand to a lesser extent zidovudine are
associated with higher risk of lipoatrophy (9)

6.4 Risk of Dyslipidemia in HIV" patients

Dyslipidaemia is characterised by hypertriglyceeiaga, hypercholesterolaemia and low
serum HDL cholesterol, features of defective limgpm metabolism (11). Although abnormal
lipid profiles are reported in HIMndividuals before the use of ART, hypertriglycergnia
becomes more prevalent and severe during treaffhéntSullivanet alin 1998 reported a
case in which serum triglycerides markedly increaafeer 5 months of treatment with
ritonavir (a PI). In the same patient there wase als increase in cholesterol. Both
concentrations returned to baseline 5 weeks aisepdtinuing ritonavir hence showing the
association to be treatment rather than infectaoin(88).

Hypertriglyceridaemia and hypercholesterolaemiaehasen reported to occur with long term
usage of drugs from the three main classes of ARWever, the association seems most
common place with the use of PI's. Cledralreport prevalence of dyslipidaemia (defined as
hypertriglyceridaemia, hypercholesterolaemia and HDL) in HIV " individuals being treated
with HAART as 70-80% and state that it can be assed with all available Pls (11). It has
also been reported that severe hypertriglyceridaessociated with Pl therapy can lead to




acute pancreatitis (38).

Pls and NRTIs are associated with insulin resigamd hyperglycaemia. Of all Pls, atazanavir
and darunavir are less likely to cause dyslipidaewhile saquinavir and atanazavir are less
likely to impair glucose tolerance (9).

6.5 Risk of Insulin Resistance (IR) in HIV patients

It is also known that HIVpeople are at increased risk of IR due to the pfiainmatory

process of HIV, the direct effects of ARTs and aladirect effects as consequences of ART
(for example body fat distribution changes). Ththpgenesis of ART-induced IR has been the
focus of much discussion. Evidence suggests thay fad distribution changes cause increased
fat deposition in muscle which is accompanied bgaired insulin sensitivity (2). It has been
shown that ART regimens impair glucose tolerancenia of two ways; induction of peripheral
IR in skeletal muscle and adipose tissue and imgit of pancreatic beta cells’ ability to
compensate (2). It has also been reported thabiritsto and block the insulin sensitive
glucose transporter GLUT4 (21).

Less is known about the mechanisms involved ireffect of NRTI's on insulin sensitivity
(35). It has been well documented that IR is rel&eabdominal obesity,
hypertriglyceridaemia and is associated with ty@2\2 (10). There is much controversy as to
whether it is changes in body composition thaefunderlying metabolic changes or vice
versa (48). In a recently published study in whAGRiT-naive patients were randomised to
receive either an NRTI-regimen or an NRTI-spariegimen, glucose and insulin were
assessed before and approximately three monthdraftation of therapy. The researchers
reported that there was a reduction in periphesallin sensitivity without significant changes
in body fat distribution in the NRTI group but rtbe NRTI-sparing group (8). These findings
indicate that the changes are not mediated byaéilberin body composition but that the risk is
associated with NRTI usage.

6.6 Risk of Heart Disease in HIV patients

Magula and Mayosi (2003) looked at cardiac involeetrin HIV patients and showed that
abnormalities are commoner in HIV patients. Appnaiely half of hospitalized HIV patients
and a high number of out-patients were found tcetigcardiac abnormalities (28). The DAD
study (Data collection on Adverse events of antIBlrugs) assessed the risk of Myocardial
Infarction (MI) in HIV patients by measuring thecidence of Ml in terms of duration of
HAART. The relative risk of an Ml for an HIV patieon HAART was shown to be raised and
to increase over time (15). In another study, caacular disease risk was found to be
significantly higher in HIV patients with MS in cqrarison to HIV patients with only
abnormal body fat redistribution. This shows th& Mcreases the risk of MI more severely
than body fat changes alone. Based on the Framimghiteria (27) the researchers report
median percentage of cardiovascular disease rignatears for those with the MS and those
without to be 10 and 5 respectively. It is not kmdwow the traditional cardiovascular risk
factors (e.g. smoking) modulate risk in the HIV plgtion (17).Currently, osteonecrosis has
been reported in patients with advanced HIV diseadellowing long exposure to
combination of ART but more research is neededafyg this (9).

7.0 Discussion

Importance of these associations in a SSA setting

Although much research is needed before we fuleustand the biological pathways and
effect on disease rates of the associations bettieerhronic and infectious diseases discussed
in this paper, it is clear that they could potdhtihave a large public health impact within

SSA.




Effective treatment of HIV infection with ART in Ata is now available even in countries
with limited resources and the number of individuaceiving treatment has been greatly
increased by the 3' by 5' campaign and ‘All by 2q2007 AIDS Epidemic Update). The large
increase that has occurred in the number of penplkRT has meant the number of people
living with AIDS as a chronic condition has mas$pmacreased.

The WHO and UNAIDS 3' by 5" initiative is aimedpxbviding treatment to 3 million people

in low and middle income countries by 2005. By Dmeber 2005, 18 countries had met their 3'
by 5' target and 1.3 million individuals were radeg ART. In SSA, the number of people
receiving HIV treatment increased more than eighd-fo 810,000 from 100,000. Despite
these increases in ART, only 20% of those in ndgckatment were receiving it by December
2005. The G8 nations and the UN national assengrea to work with WHO and UNAIDS

to continue developing an essential package of ptBvention, treatment and care with the
aim of moving as close as possible to universa¢ssto treatment by 2010.

The ‘All by 2010’ target is also part of MDG 6 whiincludes the goal of halting and
beginning to reverse the spread of HIV/AIDS by 201%e treatment of HIV with ARTs is a
huge and greatly needed advance decreasing mgrhittitmortality from HIV substantially

but it has some unintended consequences that eegjthier preventive efforts or appropriate
treatment. If the goal of universal ART treatmeittvin SSA is met then a substantial rise in
metabolic syndrome, diabetes and heart diseasdemagen. More research is needed to know
how important this relationship will be globallydwithin SSA.

8.0 Conclusion

SSA is currently seeing a very large change imtagr health problems it faces. The link
between chronic and infectious diseases becomes important as the epidemiological
transition in SSA progresses against a backdrapodialization. Although associations
between HIV, its treatment using ART and HIV-LDsitin resistance, dyslipidemia and heart
disease are now accepted as occurring in westemmoerments, the mechanisms through
which these occur are still under debate. Morearebeis needed in low income countries in
order to find the extent to which these issues mella problem in SSA.

9.0 Recommendations

The need for an effective health chain

However, in SSA the healthcare infrastructure idandeveloped, and suffers from lack of
adequately trained professionals, insufficient supfor adherence to treatment, and
interruptions in drug supply. It is a sad fact taile SSA carries over 60% of the global bur-
den of disease, it spends less than 1% of thedtiibhl health expenditure. In this regard,
innovative healthcare delivery and financing moaelsbe needed to ensure appropriate and
sustained management of chronic diseases. Tadkiengl1V/AIDS crisis in Africa is a long-
term task that requires sustained effort and ptapnboth within African countries themselves
and within the international community. One of thest important elements of the fight
against AIDS is the prevention of new HIV infectsomdlV prevention campaigns that have
been successful within African countries need taighlighted and repeated.

The other main challenge is providing treatment @ar@, in particular ARVs, which can allow
people living with HIV to live longer and healthieres. Many African countries have made
significant progress in their treatment programimagcent years and it is likely that the next
few years will see many more people receiving tlugsl However, more research is needed in
order to innovate effective ARV drugs with fewendplife side effects or if possible the




vaccine for this tragedy.

10.0 Acknowledgement

I would like to send my sincere thanks to KCM-Collegel KCMC hospital personnel
especially Prof. G. Kessi (Provost, KCM-College), Bwai (Dir. KCMC Hospital services),
Dr. V. P. Maro (Head of Internal Medicine Departit)eand Dr. S. Mtweve (Head of
Community Medicine Department) for their great suppluring report preparation.

Last but not least, | would like to thank my famityy parents, my brothers and my sister for
their gratitude, encouragement and motivation dureport compiling. | really appreciate their
care towards me.

God bless you all.

11.0 References

2009 UNAIDS/WHO AIDS Epidemic Update.

Aboud M, Elgalib A, Kulasegaram R and Peters B 2003ulin Resistance and HIV

infection: a review. International Journal of Clinical Practice61(3):463-472.

3. Alberti KG, Zimmet PZ 1998Definition, diagnosis and classification of diabete
mellitus and its complications. Part 1: diagnosisd classification of diabetes
mellitus provisional report of a WHO consultation. Diabet Med 15(7):539-553.

4. Aspray TJ, Mugusi F, Rashid S, Whiting D, EdwardfARerti KG, Unwin NC 2000 :

Essential Non-Communicable Disease Health Interveian Project. Rural and

urban differences in diabetes prevalence in Tanzaai the role of obesity, physical

inactivity and urban living. Trans R Soc Trop Med Hy84(6):637-644.

AVERT - AVERTIing HIV and AIDS ,HIV and AIDS in Africa

Bacchetti P, Gripshover B, Grunfeld C, Heymsfie]dV@Creath H, Osmond D, Saag

M, Scherzer R, Shlipak M, Tien P 20@udy of Fat Redistribution and Metabolic

Change in HIV Infection (FRAM). J Acquir Immune Defic Syndt0:119-120.

7. Beyrer C 2007HIV epidemiology update and transmission factors: isks and risk
contexts--16th International AIDS Conference epidenology plenary. Clinical
Infectious Diseased4(7):981-987.

8. Blumer R, van Vonderen M, Sutinen J, Hassink E,ekolkans M, van Agtmael M, Yki-
Jarvinen H, Danner S, Reiss P, Sauerwein H 2Bidgvudine/lamivudine
contributes to insulin resistance within 3 months bstarting combination
antiretroviral therapy. AIDS 22(2):227-236.

9. British National Formulary (BNF) 57 March 200®3.1 HIV infection pg. 334.
bnf.org

10.Carr A, Samaras K, Burton S, Law M, Freund J, GiilishD, Cooper DA 1998A
syndrome of peripheral lipodystrophy, hyperlipidaema and insulin resistance in
patients receiving HIV protease inhibitors.AIDS 12(7):F51-F58.

11.Chen D, Misra A 2002ipodystrophy in human immunodeficiency virus-infeaed
patients. The Journal of Clinical Endocrinology and Metalsolj 87(11).4845-4856.

12.Chen LF, Hoy J, Lewin SR 2008en years of highly active therapy for HIV
infection. Med J Aus2007,186(3):146-151.Curr Atheroscler Redl0(1):61-70.

13.Drewnowski A, Popkin BM 1997The nutrition transition: new trends in the global
diet. Nutrition Reviews55(2D97A).31-43.

14.Expert Panel on Detection, Evaluation, and TreatroEHligh Blood Cholesterol in

Adults 2001:Executive Summary of the Third Report of the Natioral Cholesterol

Education Program (NCEP) Expert Panel on DetectionkEvaluation, And

N =

o g




Treatment of High Blood Cholesterol In Adults (Adult Treatment Panel III).
JAMA 285:2486-2497.

15.Falasca K, Ucciferri C, Manzoli L, Mancino P, Pgailo E, Conti P, Vecchiet J 2007:
Metabolic Syndrome and cardiovascular risk in HIV-infected patients with
lipodystrophy. Int J Immunopathol Pharmacad?0(3):519-527.

16.Falutz J 2007Therapy insight: body-shape changes and metaboliomplications
associated with HIV and highly active antiretroviral therapy. Nat Clin Prac
Endocrinol Metab3(9):651-661

17.Féve B, Glorian M, Hadri KE 2004£Lathophysiology of the HIV-Associated
Lipodystrophy Syndrome. Metab Syndr Relat Disor@(4):274-286.

18.GALE ENCYCLOPAEDIA OF MEDICINE.

19.Gervasoni C, Ridolfo AL, Trifiro G, Santambrogiol$orbiato G, Musicco M, Clerici
M, Galli M, and Moroni M 1999Redistribution of body fat in HIV-infected women
undergoing combined antiretroviral therapy. AIDS, 13(4):465-471.

20.Grinspoon S, Carr A 200&ardiovascular risk and body fat abnormalities in HIV-
infected adults.New England Journal of Medicin852(1):48-62.

21.Grunfeld C 2008Insulin Resistance in HIV infection: drugs, host responses, or
restoration to health? Topics in HIV Medicingl6(2):89-93.

22.Hadley C 2006The infection connection: Helicobacter pylori is moe than just the
cause of gastric ulcers-it offers an unprecedentempportunity to study changes in
human micro ecology and the nature of chronic dises. EMBO rep 7(5):470-473.

23.Hawkes C 2005The role of foreign direct investment in the nutriion transition.
Public Health Nutrition8(4):357-365.

24.Hengel RL, Watts NB, and Lennox JL 20B&nign symmetric lipomatosis
associated with protease inhibitorsLancet1997,350:1596.Int J Immunopathol
Pharmaco] 20(3):519-527.

25.International Diabetes Federatighttp://www.eatlas.idf.org/Piabetes Atlas4th
edition. 2009.

26.Kengne AP, Amoah AG, Mbanya JC 20@ardiovascular complications of diabetes
mellitus in sub-Saharan Africa. Circulation, 112(23):3592-3601.

27.Koenig W, Lowel H, Baumert J, Meisinger C 20@4reactive protein modulates
risk prediction based on the Framingham Score: imptations for future risk
assessment: results from a large cohort study in sthern Germany. Circulation,
109:1349-1353.

28.Magula NP, Mayosi BM 2003Cardiac involvement in HIV-infected people living n
Africa: a review. Cardiovasc J S Afrl14:231-237.

29.Mallal SA, John M 2000Contribution of nucleoside analogue reverse transgptase
inhibitors to subcutaneous fat wasting in patientsvith HIV infection. AIDS
14:1309-1316.

30.Mbanya JC, Ngogang J, Salah JN, Minkoulou E, BaBd997:Prevalence of
NIDDM and Impaired Glucose Tolerance in a Rural andan Urban Population in
Cameroon.Diabetologig 40:824-829.

31.McNally R, Feltbower R, Parker L, Bodansky H, CamlpE, and McKinney P 2006:
Space-time clustering analyses of type 1 diabetesiang 0- to 29-year-olds in
Yorkshire, UK. Diabetologig 49(5):900-904.

32.Michéle van Vugt, Raph Hamers, Onno SchellekenbjaBoRinke de Wit, Peter Reiss




2007 Diabetes and HIV/AIDS in suk-Saharan Africa: the need for sustainable
healthcare systen®&eptember 2007 | Volume 52 | Issue 3 pg. 23-26.

33.Moreno SA, Martinez EB 200Qipodystrophy and long-term therapy with
nucleoside reverse transcriptase inhibitorsAIDS 2000,14(7):905-906.

34.Note R, Maisonneuve C, Letteron P, Peytavin G, B§ibd, Igoudjil A, Guimont M-C,
Biour M, Pessayre D, Fromenty B 2008itochondrial and Metabolic Effects of
Nucleoside Reverse Transcriptase Inhibitors (NRTIs)n Mice Receiving One of
Five Single- and Three Dual-NRTI Treatments Antimicrob Agents Chemoth2003,
47(11).3384-3392.

35.Pao V, Lee GA, Grunfeld C 2008llV therapy, metabolic syndrome, and
cardiovascular risk. Curr Atheroscler Re2008, 10(1):61-70.

36.Sobngwi E, Mbanya JC, Unwin NC, Porcher R, Kengie Pezeu L, Minkoulou EM,
Tournoux C, Gautier JF, Aspray Tet,al 2004:Exposure over the life course to an
urban environment and its relation with obesity, dabetes, and hypertension in
rural and urban Cameroon. Int J Epidemiol2004,33(4):769-776.

37.Stedman’s electronic medical dictionary 5.0.

38. Sullivan AK, Feher MD, Nelson MR, and Gazzard B®@8Marked
hypertriglyceridaemia associated with ritonavir therapy. AIDS 1998,1(11):1393-
1394.

39. Tanzania national guideline for HIV/ AIDS care andtreatment, 2009.Ministry of
health and social welfare.

40. Tanzania national website HIV/AIDS IN TANZANIA

41.The IDF consensus worldwide definition of the Metablic Syndrome

[http://www.idf.org/webdata/docs/IDF_Meta_def _finpalf]

42.UNAIDS/WHO 2006. Antiretroviral therapy for HIV iettion in adults and
adolescents: Recommendations for a public heafthoagh, 2006revision. Geneva,
2006. Available at www.who.int/hiv/pub/guidelineséaultguidelines.pdf

43.UN-HABITAT: State of the World's Cities: Trends in Sub-Sahakaita. UN-
HABITAT. Nairobi; 2004

44.United Nations Population Division UMn overview of urbanization, internal
migration, population distribution and developmenthe world.UN, New York; 2008.

45.Unwin N, Alberti KG 2006 Chronic non-communicable disease®nnals of Tropical
Medicine & Parasitology2006,100(5-6).455-464.

46.Unwin NC, Alberti KG 2007Diabetes and the good, the bad and the ugly of
globalization. Int Diabetes Monito2007,19(3):6-11.

47.WHO: The Global Burden of Disease: 2004 update. Swipelrl2004.

48.Wierzbicki AS, Purdon SD, Hardman TC, Kulasegaragnaii®l Peter BS 2008tV
lipodystrophy and its metabolic consequences: implations for clinical practice.
Curr Med Res Opi2008,24(3):609-624.

49.Wohl DA 2007:Considering metabolic issues when initiating HIV tlerapy. Current
HIV/AIDS Report007,4:119-125.

THE BEST WAY TO CONTROL HIV/AIDS
IN SUB-SAHARAN AFRICA IS TO
PREVENT NEW INFECTIONS....... !
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