PREVALENCE OF THREE CARDIOMETABOLIC DISEASES AND THEIR
ASSOCIATED FACTORS AMONG PATIENTS ON ART AT THE HIV

CLINIC IN MBALE REGIONAL REFERRAL HOSPITAL

BY
Dr. SARAH ASIO, MBChB (GULU UNIVERSITY)

BU/GS16/MMM/1

Supervisors

1. Dr.J.P.M MASABA, MBChB (MUK), MMED INTERNAL MEDICINE (MUK),
FCP (ECSA)

2. Dr. DENIS BWAYO, MBChB (MUK), MPH (UNIVERSITY OF QUEENS LAND,
AUSTRALIA), MMED INTERNAL MEDICINE (MUK)

A DISSERTATION SUBMITTED TO BUSITEMA UNIVERSITY IN PARTIAL
FULFILLMENT OF THE REQUIREMENTS FOR THE AWARD OF

THE MASTER OF MEDICINE (INTERNAL MEDICINE)

DEGREE

AUGUST/2019




TABLE OF CONTENTS

TABLE OF CONTENTS ...oocoovvcorvior oo eresssessasoeseessesersseeseneenmmsrons ettt eresesmenneee 1
DECLARATION c.occee st smseonssssrssssseiossiotsssasesssseesesiosssessosssesssssessssescsessssssssssecsenessomnsseonsses 4

ACKNOWLEGDEMENT ............ e treree i taessseenenspessssas s et reseeeas g sseeseeees eernnren 3

INTRODUCTION covovveeoe oo B eeeemreesneee oo et N 12
1.1 Background................ [ erteresrretiverrseatprernrareen reeemenmeereeain e bieenns erevaeiavisrsnsionsnine 12
1.2 Problem STAtEIENL. 11iuiriieaerriesireernraseeeascnsasseessssarnevarsessaressssessavsssssssesissssessrssassesssesisnsrrosaorsors 13
1.3 STUAY ODJECHVES c.ueevrerreisri s e s ssssssasersiesiermensseesseonsanssrasssnassrnesvessnesseinesnssssionsscerannseri 13
1.3.1 General objective ......cocivcenneenne etvsvans I et tteeseraerEtaEe e es iy e be e eereeesaaans fervereersesnsnenennions 14
1.3.2 Specific 0DJectives . iiiriircinnnninsenens Freurenrargrane st bt s s s b e seenrasasersenerReosbesanenaenteans ceeres 14
1.4, RESEAICH (UESTIONS  covivuvvceeeerrecrirenisseeriersssesreesarstsssnsnesessasssessnssessssnsnnessnssparasanessnssnsssinrsassas 1o
1.5 JUSHHICAION v e et sraa st v st e saeraae e s snesansrasssbas b ensensansnsnsaevessssesvasnnssenninses L
1.6 Conceptuial fTAmME WOTK.....ocervvoeermmireecmmirmeetnismmsrris s smiss s s s v sssnsscss e 15
CHAPTER TWO oo serssesresesseesrseseons e e eevrmmenreseeeen e 17
2.2 Burden of cardiometabolic diseases among the HIV patients 17
2.3 Association of cardiometabolic disease with Age, sex and duration of HIV ......cccovvvernnns.. 18

2.4 Inflammation and immune actiVation ... it cereereianreeraen SURUUURIOI +:3




2.5 Visceral adiposity and obesity i HIV .. ... ssisiessssssisssssessmssesssaneens 19
2.6 Hypertensmn ......... 20
2.7 Dyslipidemia.........cccovcmrmveeronssenens U RSV OSSOSO UTUUUUN RO OOP 2 |
0.8 DRABELES:.ievrrescereereereessserssesssessscsetvetsbenseessosmesseessoness sy esssmssseseeieontesesssnisiensreseessesesseseess 21
2.9 Life SEYLE TATLOTS .vvvuirrireenirnsiemnrereeriinsieirossenniaressadorbrssaincagisncinsiaesoassensvoarenssseningonionishesnnosinnse 22
CEAPTER THREE 2.t v tvesressseemressssessesesnsessferesssivssesesstossesseseseeersienirsssssessesssesiovesseemeres 24
3] TETOAUCTIONE ottt b s ebsasbs s pbcanospas e sasas s srascnesnatsnsasasmassaissnpaioves 200
3.2 Scope of the SHUAY .....eiiiirminiie i sensans reeere et st ssasesins 2

3 STUAY dESIGN...ooitrimiiii et e e s s as e e rn s e erans e saenaens 29

e

A Sy POPULALION . cevorirsvcsainsiunsrcsesssensesenssassrsss s nbs e sivss s isb s sisssossssnssssssssssssn 24

%]

5]

AL ] TIICIISION CIIEEIIA vvveerreveeverssessssreresesssmsssssnssessrnnsiosansnseessnmnnesseesssneessosseresessassloeseesssssssrsenssssesss 20

(5]

22 FXCIUSION CTIEETIA cvevvtreecvirserisissensererssisenensssssssmsmssssssssssstasesstassssmetansorssssbestssmssessssorerssrasmes 20

et

tad

.5 Sample size and sampling PLOCEAUIE ...ovverrfersivrresimmssssss s s sesssss s e 20
3.5.1 Sample $ize CAlCtlAtiON ... ettt e srs s s bnana s 220
3.5.2 SAMPIIE PLOCEAUTE v.vvevereieevirresensisrremeersreserenenrenssensesensssseanessiessrsesraessgsasessssosesermsserserecssres 59
3.6 Data Collection .....coeeevuvnnn.. eeeerereerereataseatarotereaeatastateeat et snernaesanntsraasonaeanssrensseatsnesrsnreerarensanre B0
3.7 Measurement OF VATIADIES ..c...ovceerveiinesrisesorssssssessesssssssesssnesssssesssssessasesssessssssssssossaresssosnrene 7
3.8 Data management and Analy51s30
3.9 Statistical Analysis s_t;'ateg_y OF PLAIL. . 1overcrrseiviiterirasseseesmsesaerssss e sne e ame e cossssenede s snnvesensenpmessenens, 300

10 QUALIEY COMIIOL 1ttt ecrerrrec s erriene et e rnrssse s smss bt s st be s e sab b e e tme e bmesbenssatabsesanababeonss DL

[#¥)

3.11 Ethical COMSIACTALION .rurvvvcrravieeivenresesviesserasaisenresaesssasesrssonessrnessassarsssnsonssssnsnesrasensasssessassnsens 4

3

SEUAY LIMIEAION, 11 erreveeriietnssireresensseseesnseeressarseeseessesesrsssssiesnssnintoreosssnsesas sreasnsmevveessebossiossasnssensesies 31

CHAPTER FOUR vi...ene...... [OTTOTRTT ST OUURUVUSPURURUORIS 33




PRESENTATION AND ANALYSIS OF RESULTS ...cvvviivetriieenrsssierereonessssossevesssessssaesennes 33
Introduction......... e e ee et eneas et sanes i et ennen e eeeraees et aresaitnenes 33
Demographics ............. eeeoteenie b b e ietan e naes st sanrertemeanen srevspirearsernenta e s beneasanensaes evreensieieeenras 33
Prévalence of Cardiometabolic diseases.....cn..... e reeesetntateneriaes e eevneraenerenas JR et 35
Association of Cardiometabolic diseases.......cvvnn. eeeeeins creerrees esraereriaraairerserassoForsraaane ceorrenrenens 37
CHAPTER FIVE .occcvirinrnrncereenneneene peeerrrvessneniae O R PO aedeessaes veerernens 40
DISCUSSIONS . .ovvecrsrivirivnmenesnesnnes D S SOOI irenesbecseeersrnnes 40
Itroduction.. ... ey evriseeas eererees oo e raasra e vae s ge e et et a e s e ehe s st ennade s bebesraeene b et v 40
Association between CMDs and traditional CVD risk factors among PLHIV ...ocvvvvnvers e 41
SUY HITAHOIS 1o vueverveerieensenseesseserssnseesapasnimmsisessessrsssmasssmienns creenvernees rrvrre e cssesesie 43
Study strengths....ovcsresereenn evernbrinnabbonbespeessertaiesrsseasitenea s A cornmmeirenensiann 43
CHAPTER SIX:..ooccorveiennernemecenesissessmsesins wusarnsrerisententugesieneneans crernnesrerssistranasienaatannes viagveesennnes 44
CONCLUSION AND RECOMMENDATIONS ....ccocorusnnisiveniceisommnnisssoneionmssasesmssmessssinere 44
CONCIISION .vivrrieerires e cnsresersessnsrvsesriesesrassosars brsersesessesis rereree et nases rrreanehebrdassansaeseenssrneserarns G

RecommendationsSi . it enraneennnes J T U SO TRRURRT v e e s et o antrnarnss e, 44

REFERENCES ............ e anrtecornieianennen ST PRI ceorneeberesiniesa e 46

1

APPENDICES weoevscvossoeevcvetsessossssesesstssiossioesmesssosssesomsssesssoesstseesoesssesessassessasoseesssesesmnes 51
Appendix 1: Oral Consent Form......... SO O STROON eeeretenestasennaes 51
Appendix 2: Written Consent FOIML......ooivrimmivnanier eeerreans s i et 52
Appendix 3; Guide to Physical Measurements adapted and modified from the STEPS instrument,
e e eSS st s s e s T
Appendix 4: Procedure of collecting blood for Biochemical Measurements.....coocrevvirenninns i 38
Appendix 5: Data collection t0008.. vt it

Q-9
.....-._..‘..,...'....-...*..;.‘-D_

Appendix 6: Tables for composite Variables i rerreteereerneetoeeereens BO°




DECLARATION

[ the undersigned, declare that this dissertation is my original work, except where due
acknowledgement has been made. I declare that this work has never been submitted to this

University or any other institution for funding/partial fulfillment for any award.

SARAH ASIO
BU/GS16/MMM/1 — T NIVERSITY LIBRARY
AUGUST /2019




ACKNOWLEGDEMENT
I thank the almighty GOD for enabling me reach this far with education,

My pratitude goes to Mr. Charles Eragu for supporting me in every way and to our lovely

children Jeremiah and Jenaan, All my family members thank you for your prayers.

My sincere thanks go to my lectures; Dr. Peter Masaba for all the knowledge you have imparted

to me. Dr. Denis Bwayo your kindriess and patience has made me to succeed, Dr. Stephen Obbo |

and Dr. Soita David thank you for your great ideas and wisdom towards this preject.

To my sponsors SIDA (Swedish International Development Cooperation Agency) Maketere

project; thank you for supporting me with the-tuition and sponsoring this research project.




SUPERVISORS? APPROVAL
This dissertation is; with our approval as seademic supervisors, submitted. in partial fulfillment of

the regquirements for the award of Master of Medicine in Internal Medicine of Busitema

Wniversity.

Dr. J.P.M MASABA, MBChB (MUK), MMED INTERNAL MEDICINE (MUKJ, FCP (ECSA)

Sentor Consultant Physician and Head of Departrent Internal Medicine Busitema University

Faculty of health sciences,

AUGUSTR019

Dr. DENIS BWAYO, MBChB (MUK} MPH (UNIVERSITY OF QUEENS LAND,
AUSTRALIA), MMED INTERNAL MEDICINE (MUK)Physician and lecturer Departent.of
Toternal Medicine Busiiema University.

Faculty of heajih seicnees:

AUGUST, 2019




LIST OF ACRONYMS AND ABBREVIATIONS

ACTG

AIDS
ART
CCR3S
CD4

CI
CMDs
em
CoLTART
CRP
CVD
D:A:D

DALYs
r8G
HAART
DL
HIV
LDpL
~mmHg
mmo}/}
MRRH
NNRTs
Pl
PLHIV
RNA
RR
5D
S0Ps
SSA

AIDS Clinical Trial Group

Acquired immune deficiency
syndrome

Antiretroviral théra_py

C-C chemokine feceptor type 5

Cluster of differentiation 4

Confidence Interval

Cardiometabolic diseases

centimeter

‘Complication of Long Term Antiretroviral Therapy
C-reactive protein.

Cardiovascular disease

Data collection on Adverse events of Anti-HIV Drugs
Disability Adjisted Life

Years

Fasting Serum Glucose

Highly Active Antiretroviral Therapy

High Density Lipoprotein

Human Immunodeficiency virus

Low Density Lipoprotein

Millimeter of mercury

Millimole per liter

Mbale Regional Referial Hospital
Non -Nucleoside Reverse Transcriptase Inhibitors
Protease inhibitor

People living with HIV
Rib_onucl'eic Acid

Relative Risk

Standard Deviation

Staridard Operating Procedures
Sub-Saharan Africa

7




Te

TG
UNCST
UPHIA
WHOQ
WHR

Total chiolesterol

Triglyceride ‘

Uganda National Council for Science and Te¢hnology
Uganda Population based HIV Assessment Survey
World Health Organization

Waist Hip Ratio®




OPERATIONAL DEFINITIONS

Cardiometabolic diseases (CMDs): also called cardiometabolic syndrome and its constellation
of insulin resistance, impaired glucose tolerance, atherogenic dyslipidemia, hypertension and
abdominal adiposity according to World Health Organization and National Cholesterol
FEducation Program. For this study_ this included hypertension, diabetes and dyslipidemia.

Diabetes: defined as fasting plasma glucose '(F-SG) of 27 mmol/l or HbAlc of = 6.5% or being.

on treatment for diabetes.

Hypertension: defined as systolic blood pressure of > 140mmHg (SBP) and/or diastolic blood
pressure (DBP) of > 90mmHg or being on antihypertensive treatment a_ccordit;g to ' World Health

Organization

Dyslipidemia: defined as totdl cholesterol (Tc)>5mmol/L, high density lipoprotein (HDL) ‘
<1.2mmol/L, low density lipoprotein (LDL) >3.0mmol/L, triglyceride (TG)>.7mriol/L or total
cholesterol to ‘high density lipoprotein (Te/HDL) ratio >4.1mmol/L, non-HDL cholesterol

>3.8mmol/L er being on lipid lowering medicine.

Abdominal ebesity: assessed using the waist circumference of >94cm for men and >§0cm for -

non-pregnant women and over weight as body mass index (BMI) >25kg/ m®,

Viral load: the amount of HIV in a PLHIV’s blood. The results of a viral load test are.described
as the number of copies of HIV RNA in a milliliter of blood,

Suppressed viral load: reduced viral load (HIV Ribonucleic acid (RNA)to less than 1000 °

copies/ ml after being on ART more than six months

Virological failure: plasma viral load above 1000copies/ml based oni two consecutive

measurements with an interval of 6 month apart with adherence support in the between.




ABSTRACT

Background

There are currently 1.4 million people living with HIV (PLHIV) on ART in Uganda. PLHIV are
currently living longer as a fesult of use of antiretroviral therapy (ART). The prevalence of |
cardiometabolic diseases (CMDs) 1§ increasing among this population. Thesé diseases iricrease
the risk of development of cardiovascular disease (CVD) which is how emerging as one of the
leading causes of morbidity and mortality among PLHIV. The increased CMDs and
consequently increased VD risk among PLHIV has been atiributed to' HIV infection itself, the
effects of ARV's and shared lifes'tyle risk factors among others, Studies on CMDs among PLHIV
in Uganda ‘are few and those done generally been done in other parts of the country other than ‘
Mbale Regional Referral Hospital (MRRH). There is need to know the magnitude-of CMDs
among patients on ART in MRRH HIV clinic, The aim of this study was fo determine the
prevalence of CMDs and associated factors amoeng patients on' ART in MRRH.

Methods )

This was a cross-sectional study conducted among PLHIV in MRRH. Data was. obtained fiom
chart reviews, participant interviews and analyzed blood samples collected from the ‘Pparticipants.
Participants were systematically sampled from the ART clinjc in MRRH. Odds ratios (OR) wete
used as a measure of association and adjusted odds ratios (AQR) were calculated using logistic
ré_gress"inn- to explore the factors associated with CMDs, Ethical clearance was obtained from '

Mbale Regional Referral Hospital Research Ethics. Committee.
Results

A total of 324 PLHIV were included in the study, two patients had incomplete data and were
excluded from analysis. Majority (63.7%) were aged between 40-59 years with mean age 45
‘years. There were more females (64.5%) participants than the men. Cardiometabolic diseases. *
were prevalent in-this population of PLHIV on ART with hypertension at 32.4%, dyslipidemia
50% and diabetes at 1.8%. The thajority of th_e_.s'e PLHIV were not aware of these disorders.
Known traditional risk factors were associated WIth cardiometabolic diseases -.such_ as age dhove

60 years was associated with hypertension adjusted odds ratio (AOR) =9.07 (95% CL, 0_.5-'-1.5__),-

i0




overweight (AOR =3.59, 95% CL: 1.31- 9.88) .Surprisingly patients with low salty diet were
paradoxically more Ii-kely to have hypertension however most of these patients were among the
104 patients who knew their status (AOR=2.35, 95% CL: 1.36- 4.07). Past history of smoking .
was associated with 0.6 odds of reduction of hypertension. (AOR=0.42, 95 %CL* 0.2-0 ,90).

Dyslipidemia was strongly . associated with being overweight, abnormal waist circumference,
high salty foods and viral load. Those with high viral load >1000 copies had threefold increased
odds of dyslipidemia with odds ratio (OR) = 3.46, 95% CL: 1.14-10.54). Overweight had 1.3
increased odds of being diagnosed with dyslipidemia (OR=2:26, 95% CL: 1.12- 4.59) while
abnotmal waist circumference had 0.7 increased odds of having dyslipidemia (OR=1.7 95% CL:
1.08-2.67). Patients who rarely added salt in .:‘thei_r'diet. had increased odds of developing
dyslipidemia with odds ratio ( 1.83..95% CL: 1.18-2.85).Diabetes did not have any significant

associations.

Conclusion

There is higher prevalence of cardiometabolic diseases among the patients on ART in Mbale
RRH compared to the prevalence noted among the gen'eral population. A miaj t';rity of the patients
were nol aware. about their disease statis. Dyslipidemia is the most prevalent followed by
hypertension with diabetes the least prevalent. The traditional risk factots are associated with |
these- diséases.. The higher prevalence than in the gemeral population suggests possible
contribution of HIV to these diseases. Therefore, screening for these diseases should be

emphasized among patiénts on ART.
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CHAPTER ONE
INTRODUCTION
1.1 Background

Cardiometabolic diséases are becoming a major cause of morbidity among people living with
HIV (PLHIV) (Chihana et al., 2012; Paté] et al., 2018). The increase in three cardiometabolic
diseases. ( hypertension, diabetes and dyslipidemia) among people living with HIV may be
atiributed to increased longevity due to the success of antiretroviral therapy i('ART), toxicities
from antiretroviral drug;; TARVs) and HIV it’s self among others(Dimala, Blencowe, &
Choukem, 2018). Globally there are approximately 37 million people living with HIV, Three
qu&rt‘e‘rs of whom are in Sub-Saharan Africa. Twenty million 6f PLHIV. globally were accessing
HAART by 2017. (Patel et al. 2018). It is estimated that globally about 12-14ixillion PLHIV
-g;o_tent_ially have NCDs. The burden in Sub Saheran Aftica is noted to bé on ihcuincrease,_'wim
higher prevalence noted' among the PLHIV positive people as compared to HIV pegative
people(Dillon et al., 2013). Studies in Africa show prevalence of CMD’s to be 21.5%-among
PLHIV compared to 12% in non HIV infected adults (Todowede, Mianda, & Sartorius, 2019),
In Uganda, a sub study of the 'complicati'ons_ of long-term antiretroviral therapy cohort
(coLTART) found the prevalence of hypertension to be 22.6%, diabetes at 3.4% and elevated
total cholesterol at 30.2% among the PLHIV on ART. This prevalence is higfxer thian that seen
in Ugandan general population except that. for hypertension, that is the general population
prevalence of hypertension, DM, and dyslipidemia was 24.3%, 1.3%, and 6.7% respectively
according to the non-communicable risk factor survey 2014 (MOH, 2014). The increased
burden of CMDs among people PLHIV has led to .increased morbidity and mortality from
cardiovaseular disease which is majoi end poit of CMDs (HIV/AIDS, 2016) (Shah et al.,
2018). Cardiometabolic dfseaSES can occur individually or in combination and are often
propagated by the same lifestyle factors such as smoking, sedentary: [ife and high cholesterol
diet among others. Acquisition of HIV in an individual does not only increase the risk of
developing CMDs but also associated with worse disease outcomes (Freiberg et al., 2013).
Despite the increasing burden of CMDs among PLHIV, few studies have been conducted on the

subject in Uganda yet this information is crucial for loeng term planning and programing of HIV
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