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Backgrouud The prevaimce: and useﬁJlness nf Met§ in determining CVD risk in at-risk populations are influenced by

its definition. In a cohort of HIV-positive Nigerians, we evaluated MetS based on various defining eriteria, their agresment

with one another, and their association to a CVD endpoint, Carotid-Intimal-Media-Thickness (CIMT).

Methodology: In this cross-sectional study, 145 HIV-positive individuals who|were earolled in HIV clinics at the Faith

Alive Foundation znd Jos University Teaching Hospital in Jos, Nigeria, were randomly chosen. Biophysical and
anthropomelric measurements including blood pressure, height, weight, waist circumference, and hip-circumference, as

well as clinical records, CIMT, fasting plasma glucose, and lipid profile, were assessed. .
Result: The median (Interquariile range) age of the participants was 41 (35~BrS} years, and the majornity (71.7%) were Ferls
females. The prevaleace of metabolic syndrome (Met§) by the Adult Treatment Panel-Ill (ATP), International Diabetes “
Federation (IDF), and Joint Interim Statement (JI8) criteria were 30.3%, 32. 4% and 35.2% respectively. MetS by all

criteria was more prevalent among females and participants >40. years, p<0.03. Lcm HDLc (93.6-95.5%), Central abesity
(86.3-95.5%), and hyperiension (80.9-86.4%) were the most frequent compuncnls of MeiS, HIV-related parameters were

not associated with MetS. The overall agreement among MetS criteria was almost perfect between IDF and IS criteria

{k=0.94); and strong between IDF vs., ATP (k=0.82) and ATP vs. JIS (k=0.89), There was no significant difference in the

median CIMT in PLHIV with and wnhaut MetS across all defining criteria, |'

Conclusion: The prevalence of MetS in PLHIV is relatively high, pa.mcula.rly among f‘emales and older individuals. The

correlations between the defining criteria were fairly strong and consistent across. subpopulations of PLHIV. MetS based

on these criteria, however, do nat s:gmﬁcam.ly correlate:with rising CIMT, .. | . i :
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Intreduction
The cardiovascular disease burden in Africa is widely accepted to 'be on the increase.'? The growing
tendency towards a more Westernized lifestyle in Sub-Saharan A_I‘ncan populations is belizved to underlie
the epidemiological transition which is catalyzing a rise in the incidence of non-communicable diseases
such as obesity, diabetes mellitus, cardiovascular diseases, and caicers in this region.” However, the
association between HIV and cardio-metabolic risk factors is gaining more recognition as an alternative
explanation for the rising cardiovascular disease burden in SSA.**HTV prevalence in SSA is the highest in
the world, with an estimated 25.7 million people living with the diséase, 1.1 million new infections and
470,000 dying from the disease in 2018, accordmg to the World k—lealth Organization (WHOQ).® The
widespread use of Anti-retroviral Therapy (ART) in this region has résulted in an overall lmprovcment in
the quality of life i People living with HIV (PLHIV) and with mcreased longevity, an inadvertent increase
in the risk of cardiovascular disorders in these individuals,

In order to mitigate the likely increase in mortality and morbidity dde to CVDs in these individuals, the

need for inclusion of cardiovascular risk assessment and management of cardiovascular disorder in routine
integrated HIV care has been advgeated. _.H_g“e){g:_r c_z;trg]!n\g.a.sculalr.mk assessment in HIV- mfecj[cg
individuals presents unique challenges when. compared 10, pen-infected populations. For instange, HIV
infection and the effects of ART through several mechanisms, including inflammatory response to the
virus, altered glucose metabolism, dyslipidaemia, and endothelial dysfunction increases the risk of
CVDs, SIART may also cause differential fat deposltlon, which may § iffect the assessment of obesity and
;netabohc syndrome (MetS).The pattern, maﬂmmde and slgmﬁcance of lhesc cardmmetabolrc risks in
PLHIV vary across populations being modified by factors such as qlu:r. smnkm alcohol mtake, and
genetics, among others which differ in pattery among people. of dlff‘erem ethno- raclaJ descent '*Therefore,
the prevalence and significance of cardiovascular risk may vary in PL_HW of African descent compared to

their European counterparts. - gt L

Ca.rdm—metabnhc risk factors such as obesnty and metabolic syndro;ne have been previously studied in
PLHIV in Nigeria.and SSA."'"Howeyer, there, are wide disparities in their reported burdens due to
differing parameters of assessment ordefinition. Several sl:udles have hw‘nllbhted the prosand cons of each
classification system.'%*Given that the classification criteria for metabolic syndrome have been largely
extrapolated irom, datg obtaingd, in HIV-uninfgcted individuals, especially | in Western countries, it is
unclear.if these. definitions are valid for PLHIV and, how th,ey relate lo [:ardmyascular dlsease endpomt
such as. Carotid Intimal Thlcls.ness (CIMT) In 1]115 stud;,, we assesséd some criteria for MetS .and their
cancnrdance with,ope another and their relattunshlp with (,a.rond Intﬂnal Thickness (CIMT) in PLHIY in

aNigeran population. - . i s s e s
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This was a cross- 5ectlanal smdy mvolvmg parumpants chosen from clinics suppcrted by the AIDS
Prevention Initiative in Nigeria at the Faith Alive Foundation (FAF) ahd Jos University Teaching Hospital
(TUTH), both in Jos, North-Central Nigeria. Jos, the capital city of P]aj(eau State, is home to both the JUTH
and FAF HIV clinics, which together care for over 16000 HIV—pomnve people. The same National AIDS

Conl:rol Agenc.g treatment protocpl is used for HIV care at bqth clmlcé TP e
The StudY P?IQC;E_aqtb mclude 1&5 ;a.uctonﬂ} selccted I-]]V-mfected dults on ART between ancs 2(} a.nd

7 years (inclusive) enrolled at JUTH and FAE HIV thcs Sclec‘rcd}ﬂv infected adults had undetectable
wral ]uad (plasma HIV-1 RNA < 20 coples per mlillllterj w1th1n 1 year befnr., the study. We excluded | very
cnnﬁfméﬂ CVD (sh'cke myocardlal infarction, and/or peripheral vascular disease), mal:grmncy, and acnve
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infection (documented in the medical records), receiving g]ucocumcmds growth hormone, or other
anabolic agents within the past 6 months were excluded from the smd&r

Study Procedure

We collected pertinent socio-demographic information and ¢linical information from each participant with
the aid of a pretested semi-structured questionnaire. HIV-related ]ustory was obtained from patients’

records, such as known duration of HIV infection, the start date of ART, current ARV regimen, and
previous changes in regimen, as well as the latest CD4+ cell count, alld HIV viral load were recorded if
done within the last 12 mienths. The relevant history of CVD risk ths;tors, prior illnesses, co-morbidities
(such as hypertension, diabetes mellitus and dyslipidemia), and co-medications (such as steroid and non-
steroidal anti-inflammatory agents), as well as lifestyle factors like exercise, diet, smoking, and alcohal use
were also sought. Biophysical measurements were obtained according to standard procedures. These
included height, weight, hip and waist circumference measurements, 4nd blood pressure readings (BP).

Blood sample collection and biochemical analysis
Following an 812 hour overnight fast, each’ subject had four mllllhtres (mls) of blood faken from them
into a plain vacutainer tube for the lipid profile and three mls into a fluoride oxalate vacutainer tube for the
glucose assay. The supernatant, plasma, or serum was removed from the specimens after 10 minutes of
centrifugation at 4000 revolutions per minute. While smnples for aliquots for lipid profile assays were kept
at 20°C in a carefully maintained ﬁeezer for one month prmr to the ana]_vses p!asma glucose was assessed
on the day tha‘t samples were co]]ected et

eoniony, Thmoaran 2o el aen, s, e cedana e
Fasting plasma glucose concentration was msa:,ured using 'rhe Hexohmase method; triglyceride (TG) and
high-density lipoprotein cholesterol (HDLe) were analyzed with standard enzymatic methods. All assays
were analyzed on & Roche Cobas C111 analyzer (Roche DlﬁgﬂOSthS, Germany). Quality control was
assured by s:multaneous a.na]ys.ls of contm] specimens.

Gl GFL AN el e . g, Adazal LTl P
Carotid Intlma Medm Thlclmess (CMT)MBasurement ’.
This was conducted by a radiologist using a high-resolution real-time GE Logiq® C5 colnr Dopplcr
ultrasound scanner (2017 model) (GE Healthcare Chicago, [llinois, USA) fitted with a 7.5MHz linear
probe. The subject was positioned supine, with the neck hypcrextendeh (with the aid of a sofi pillow under
the shoulders. The head was turned to the opposite side to examing the right and lefi carotid arteries for

each scan. The common carotid artery (CCA) was found at its origin, and the probe was then moved along

the artery's long axis at various scanning angles (anterior and lateral) until it reached the carotid bifurcation
(bulb) and the proximal 10 mm of the internal carotid artery (ICA). The Intimal Media Thickness (IMT)
was faken in the longitudinal plane at the point of maximal thickness, jon the far wall of the CCA, (within
LOmm proximal to the bLﬁzrcatlon) the bulb, and at the ICA (within C!rm'n distal to the bifurcation). The
machine was frozen aod using its cahpcr markers the distance between the inner echogenic line, w}:uch
represents the intima-blood interface, and the outer echogenic line, which represents the media- advenllfla
junction, was measured es the IMT. The i images were magmﬁed 1o unprove the accuracy of the cahper
placement. For quality assurance, individuals were rescanned at random. According to the protocol used in
the Atherpsclerosis Risk In Commupities (ARIC) study, the mean of the maximum IMT from the far wall
af the, thstal common carctid artery, the carotid bifurcation, and the pf:oxlmal internal carotid on the right
and left szdeﬁ (mean of 6 sites) was recorde as th{.- mean CIMT."? | -

I A oard TN ,"I.'.--'-'..-
Workmg Deﬁmtmns | .
Metabolic syndrome (MetS) was defined ancurdmg to the criteria of the International Diabetes Federation
(IDF), National Cholesterol Education Prugram Adult Treatment Panel I (NCEP ATP]]I), and Joint
Interim Statement (JIS). . o e W e s v

Metahollc syndrnme (MelS) was deﬁngd accurdmg to rhe Internauo 13] Diabetes Federahon (IDF '100:1}
guidelines as the constellation of at least three abuom1a11tles~abd0m1np] obesity (abdominal circumference
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2 94 em in males and > 80 c¢m in females), raised blood pressure (SBP >130 mmHg and or DBP =85
mmHg), FBG =100 mg/dL, trigiycerides >1.70 mmol/L and HDLc< | D3mmoLr'Lm males and

<1.30mmoVL in females.'® E

The National Cholesterol Education Program Adult Treatment Pane] [Tl (NCEP-ATPIII, 2005 Revision)
defined Met§ as presence of any three of the following: waist circumference over> 102cm (men) or 88cm
(women) and at Igast two of the following: blood pressure over 130/85 mmlg, fasting triglyceride (TG)
level over 150 mg/dl, fasting high-density lipoprotein (HDL) cholesterc] level less than 40 mg/dl (men) or
50 mg/d] (women) and fasn.ng blood sugar over 100 mg/dl."? ,
: !
The Joint Interim Statement JIS (2009), a harmonized definition ofiMetS proposed in 2009 by several
international organizations: at least three of five criteria including waist circumference over 40 inches
(men) or 35 inches (women), blood pressure over 130/85 mmHg, fasting triglyceride (TG) Jevel over 150
mg/dl, fasting high-density lipoprotein (HDL) cholesterol level less than 40 mg/dl {men) or 50 mg/dl
(WQ]IL&I]) ﬂﬂd fﬁs_flﬂ”lbIOOd Sugar over. lOngdeL...n ELIwR T T R T \I A TR RN T T TR N camta’ = ol
L ardldes 2 W pogertd 4 ' Wer e
MetS was defmed by the WHO 1998 criteria as I.nsu]m resxstance or) d:abetes plus two of the following
criteria: Waist/hip ratio; >0.90 (M), >0.85 (F): or BMI >30 kg/in2; TG 150 mg/d] or HDLc<35 mg/dl (M),
<39 mg/dl (F); Hypertension > 140/90 mmHg and Mlcroa]bummurla ¥ These criferia were not used in this
study because insirlin and microalbumin were not assayed. _ ETTERE
fhe ik TN It I N VP GATD B LIVt Setal TR Pl IRIC o L X PR ]
Sfahshcal Analysns ,
Data was entered into Microsoft E:nu:ezl‘ﬂ versmn 2 0 (Mlcrosoﬂ Corp Redmond, Washington, USA) and
exported to SPSS® software version 23.0 (IBM Corp., Chicago, Illirjois, USA) for analysis. Descriptive
statistics are presented as medians with interquartile ranges (IQL?{SJ for non-parametric continuous
variables, and proportions (as percentages) for categorical variables. Mann -Whitney U test was used to test
the difference in medians of continuous variables between groups and Chi-square and Fisher’s exact where
appropriate were used fo test relationships among variables. The significance level was set at p < 0.05. The
agreement between the diagnostic criteria for the metabolic s._ym:in:n'neI was assessed with the use of Kappa
statistics. Kappa statistics values were interpreted as none (< 0.2), m}mmal (0.21- 39), weak (0.40-0.59),

,moderate (0.60-0.79), strong (0.80-0.90) and “almost perfect” (> 0. 90).**

Ethieal cons:derahou
The ethical committee of Jos University Teaching Hospital and Faith Alive Foundatmn approved the study
(TUTH/DCS/ADM/127/XXV/168). Written Consent for participation {n the res"arch was obtained from all

participants,, .
Results . '

One hundred and four (?1 7%) frum a fotal of 145 partlupants in the study were women. The overall
median (IQR}) age was 41 (35-49) years with men significantly older than wome. (p=0.001). Women had
a higher median BMI of 26.0 (23.0-29.0) compared to males 23.5 (21.3-27.3), p=0.019 while men had
higher WHR. than females, (0.88 (0.86-0.94). and 0,85 (0.82-0. 96) respectively), p=0.002.The fasting
glucose and lipid proﬁles were sumlar among male a.nd female parficipants although the median LDL
cholestero] was slightly hi ghf;r among females. The Ca.mhd intimal medial thickness (CIMT); and intimal
medial thlckness caleulated by CCA apd. BULB measprement IMT. (E’JCA and BUJLB) were significantly
h1gherm males than females. p=0. 001. The overall median known durbtion of infection and ARV use were
5 years and 4 years. This was significantly higher in males than femaIc:s P=0.027 and0.029 respectively.
The latest CD4 counts were hi gher in females than their male counterparts 487.0 (320.0-674.3) and 375.0
(278 5—491 ﬂ) respectwely,p—ODIS seeTablel, . . . . .
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Table I: Generul Characteristics of the study Participants by Gender

Female (n=104)

Variable (Median, IQR) Total (n=145) Male (r=11)
Age (years, (methan; IQR) 41,0 (35.0-49.0) 40.0(33 0-47.0) 450 (41:0-55.0)
Systolic BP (SBP) mmHE (medien; 1QR) 122,04110.0-131.5) 120.0 (1 m:u-l 30.0) 1300 (109.0-144 )
Diastolic BP (SBP) mmHg {median; IQR) £0.0 (70.0-86.0) 78.5(70.0-85.0) 80.0. (70.0-90.0)
BMI (kg/m®) (median; IQR) 254 (22.2:28.3) 26,0 {2-3.0529.0) 23.5(21.3-27.3)
Waist cireumférence (cim) (median; IQR) B6.0 (77.5:94.0) 87.0(78.096.0) 85.0(77.0-50.0)!
Waist-to-hip ratio (WHR) (medin: 1QR) 01 86/(0'83-0.92) 0.85 (u.szj'u 96) 0.88 (0 85-0.94)
Fa.;mg Plasma Glucoss (inmol/L.) (median, 5.1 (4.7-5.5) 3.0(4.7-3 ?) 53(4.9:5.8)
lT%Iai Cholestero] (nuhol/L) (median; IQR) 49(4.2-5.8) 5.1 (4.3-5.?) 47(3.9-54)
Triglycenide (mmol/L) (median; IQR] 1.0(0.7-1.5) 1.040.7-1.5) 1.0 (0:8-1.5)
HDL Cholesterol {(mmel/L) (riedisr; IQR) L.0(0.8-1.2) e ,(0-3_-1-#,1 s . 080712
LDL Cholesterol (mmol/L) (median; IQR) 25(L83.1) 27(1.931) 2.0(1.5-2.9)
CIMT (median; IQR} 0.57 (0.52:0.63) 0.57 (0.50-0.62) 0.63 {0.56-0.67)
MT (cca and BULB} (inedian; IQR) 0.65 (0,58-0.73) 0.63 (0.58-D.70) 0,73 (0.63-0 £0)
IMT (CCA) (median; IQR) 0.60 (0,50-0.65) 0.55 (0. 561:-' o0) 0.60 0.55-0.73)
i(npi:m duir‘auon oli'%llll'elcunrf {yna:s] [Med{m 5P (30- 13 0) i 5, D (3 0-9, u) B0{4.0:11.5)
Eura)-luon of ARV {years) (Meman IQR) £0305. 5 49 (3 08 6} T 2005110 -
Nadir CD4 count (csllzhd) (Madian; IQR) 167.0 {(100.0-240.0) 198.5 (50 3-‘!44.5} 143.0 (102.0-215.5)
Latest CD4 count (cellz'ul) (Median, 1QR) 487.0 (304.5-615.0) 487.0(320.0-674.5) 375.0/(278.5:491.0)
-
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pvalue
0.00]
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Prevalence of Metabolic Syndrome and associated factors |

The prevalence (95% CI) of metabolic syndrome (MetS) by theATP[II 2005; IDF, and JIS

criteria were 30.3 (23,4-37.9),32.4 (24.1- 40.0), and 335.2 (27.1-42.3) 1espact1vcly Females

were proportionally more likely to have MetS compared to males by all eriteria; IDF ciiteria

(38.5% vs. 17.1%), p=0.013, NCEF-ATP criteria (35.6% vs. 17.1%), p=0.029 and JIS Criteria o
(40.4% vs 17.6%), p=0.036. In relation to age, MetS was prnportmnally more cornmon in the .
participants who were > 40 years by all criteria; IDF criteria (40.9% vs. 19.3%), p=0.007, wrh
NCEF-ATP criteria (39.8% vs. 15.8 %), p=0.029 and JIS Criteria (43.4% vs 21.1%), p=0.003.
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Table 2: Prevalence (95% confidence interval) of the metabolic syndrome by the IDF, I\CEF ATP Il 2005 2ud JIS eriterda presented by
gender aad relationship with demographic 2nd IIV-related factors.

Imok EC, of M-Mmfnaﬂc‘&}nﬂmﬁre in A1V and Carotid Intimal Media Thickness

1.

|
Variables MefSYN (IDE) Me(SYN (NCEF-ATP) MetSY2 (I1S)
Overall Prevalence (4%) 95% C1 324 (24.1-40.0) 30.3(234-319 | 354 (271-42.3)
n=}435 n=47/145 a=44/148 X n=51/145
No Yes [ No Yes = Nao Yei P
value f value value
Demuographic data ) -
Female, o (%) G461 5 40 (385) 0013 67 (644) 3T (356) 0028 62(59:6) 42 (40.1) 0.036
Male, n (%) 34 {E2.9) 7 (17.1) 34 {32'9) T 32(78.) 9(17.6)
Age zroup < 400years, o (%) 46 (B0 7) 9(19.3) 0007  48(842) 9¢15.8) 0,002 45(78.9) 12ELY 0.003
Age groun = 40 years, 1 (%) 52(69.1) 36 {40,9) 53 (60.2) 35(298) 49(55.7) 39 (43.3)
Dystipidemia fir '
HIV-Rsluted parmmeters ) ) R
Reeeiving First-line ARY, n (%5) 93 (654} 43 (31/6) 0668 95{699) 41 (3:: i 1000 B9 (654) 47 (31.6) 0 806
Recetving Second-line ARV, n (%) 5(55.6) 4(44.4) 6 (66.7) 3 (3.-. 3) 5(55.6) 4 (44.4)
Kuown dusation of Lnfcchm {yurs] 54 40 . 0385 A0 ' 0350 &0 40 0.287
iMedjan; [GR) ~ " CE0-100)" U ALA00) T 1 (3.0-10.0) ca.u,:&s} bl (3.0-10.0)-> -~ (3.0:9) rar el Al
Duration of ARV. fyem:a} (Median; IQRJ 5040, 03717 50 EIE 0271 50 ag 0289
" 30-10.0) (3.050) (3.0-10.0) (3.0'80) (30100 (3.0-80)
Wadir CD4 count (cellsful) (Median; IQR) 1835 1460 0085  10530(1020- 1535 0176  1935(1020- 1510 0.118
(105.8-220.8)  (65.022.0) -1 - (F2E2200) 276:4) {66.0-2200)
Lates| CDa gount (celte/ul) (Median; 4450 4100 0389 4340 4130 0365 4445 010 0.269:
IQR} (326.7-610.0)  (273.0-525.0) (324.5-6270) (266.8-605.5), (329.8-621.5) (273,0:610.0) )
CDMT {em) (Median, JQR) 0.57 0.58 0576 0.5 0.59 0.653 057 0.60 0455
_ ) (0.52-0.65)  (052-0:65) (0.51-0.885)  (0.52-0,65) ' (0520.65) (052088 |,
IMT (CCA and BULB) (Median; IQK) 0.63 0.68 G333 063 0.6 0768 063 0.68 0.460
Wi (0.58.0.75)  (0.58-0.73) (0.58-0.75) (0.58.0.70) (0.58.0.75)  (058073)
L S T R Nl Tad . 'l! 3 . fo .
v 4 - - e " At o iy
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The use of first-line or second-line ARVs was not related to MetS by any criteria, The
association of WHO criteria with duration of HIV infection or, ARV, nadir CD4 counts, latest
CD4 counts, and intimal media thickness were similar in MetSand non-MetS groups by all .
criteria, p> 0.03, see Table 2.The least common component of MetS was abnormal triglyceride
(36.2-40.9%) followed by impaired fasting glucose (46.8-47.7%). Central obesity and low
HDLc were joint highest in occurrence in the IDF criteria foliowed by hypertension (93.6%).
Low HDLe was the most prevalent in the ATP (95.5%) iand JIS (94.1%) followed by

hypertension (86.4%) in ATP criteria and central obesity (86.3%) in the JIS criferia, (see Figure .
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. Figure 1: Frequency of components of Metabolic syndromé across different criteria. "o
Concordance between Different MetS C[!f&:é!:i? o i el . oot
Overall, the strongest concordance was between the IDF and JIS criteria with a kappa value of
0.94 (95%CI; 0.87 — 0.99). This was accentuated among females, kappa= 0.96 (95%CI: 0.90 —
1.00), while among males, the agreement between JIS and IDF on one hand and JIS and ATP o
on the other were similar with a kappa of 0.85 in both instances. In relation to age, the T
agreement between the IDF and JIS was stronger, in the grqu' .below 40 years kappa = 0.95 sy
(0.84 —1.00) compared to those 40 years and above, kappa =10).93 (0.84 — 1.00), ses table 3. o
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Table 3: Kappa statistics and 95% confidence interval for;the concordance between the
BM, IDF, and ATPILI 2005 and WHR Metabolic Syndrome criteria presented by gender
and age group

MeiSYN {J1S) MetSYN (NCEF-  MaiSYN (TDF)
ATP)' ol
Overall MetSYN (IDF) 0.94 (0.87-099)  0.82(D.72-092) 1.0 : i A
2<0.001 £<0.001 . o sy B
MeiSYN (NCEF-  0.89(0.79-0.96) 1.0 | g
ATP) £<0.001 ! .
MetSYN (JIS) 1.0 : i
Female MetSYN (IDF) 0.96 (0.20-1.00)  0.86(0.74-096) 1.0 ° '
p<0.001 £<0.001
MaSYN (NCEF-  0.90(0.81-098) 1.0 { ) sy
ATP) p<0.001 ‘ _ ., %
MetSYN (JI8) 1.0 -
Male, o MaSYN(QDF).. .. 0.85(0.55-1.00). . 0.66(023-093) 1.0
T T omEm e e i a0t L T TP=0.006 0
MetSYN (NCEF-  “0.85(0.52—1.00) ‘1.0 7 -
ATP) p<0.001 !
MetSYN (J1S) 1.0 :
Apge <40 years MetSYN (IDF) 095 (0.80-1.00) 0.76 (D48 -0.95) 1,0
- P<0.001 p<0.001
ST MetSYN (NCEF-  0.83(0.57=1.00) 1,0 |- c
ATP) p<0.001 N
MetSYN (JIS) L. .
Age = 40 years MetSYN (IDF) 0.93 (0:84-1.00) 0.84(0.70-0.95) 1.0
¥ . s ps0.001 <0001 ) SRe i
[t MetSYN (NCEF-  0,90(0.82-1.00) .10 |.: 1 ' e
o ATP) p<0.001. : i ; : e
MetSYN (JIS) . 1 R TP T - "N
AL =<1y .- bo '

Discussion '
Our study showed that the prevalence of metabolic syndrome by ATPIT 2005, IDF, and JIS
criteria were 30.3%, 32.4%, and 35.2% respectively. This is higher than the prevalence in roral
Nigerian ¢communities which ranged from 8% to 28.1%,2"* bit slightly lower than the everall
prevalence by ATP criteria (35.1%), obtained. in the general population in urban communities
in North-Western Nigeria.> Among individuals living with HIV and on ART, the prevalence
of MetS in our study was highér across diagnostic criteria, as compared to the prevalence of
metabolic syndrome by ATPII 2003, IDF and JIS criteria, (12.7%, 17.2%, and 21.0%
. respectively) found in a previous Nigerian study.?*However, other studies in Nigeria reported pe
higher values. Ojong et al, among HIV:infected individuals,on ART in Calabar, Nigeria %
reported 32.0 %, and 50.3% for NCEP-ATP Il and [DF criterih respectively,*'while Salawu et o _ e
al, obtained a prevalence of metabolic syndrome as 35.2% according to NCEP-ATP ITI criteria,
36.8% according to IDF criteria and 43.2% using the JIS criteria.®® The prevalence was
relatively higher in the JIS criteria. JIS criteria is similar to the IDF in all respects except that
- the demonstration of central obesity is not a requirement in the JIS criteria, and this most likely
acgounted forthe higher prevalence of MetS by I1S cjteria. Similar to the findings of Ayodele
el al, the prevalence of metabolic:.syndrome was lower by the .Ih,gTP I criteria compared to the
IDF and JXS criteria and in part due to higher cut-off points for Abdominal obesity.2® The higher
prevalence of MetS by all criteria compared to previous studies about a decade earlier
underscores the reports of the increasing p;g:i;algn'ée' of cardio-metabolic risk factors in Sub-

Saharan Africa particularly among PLHIY.  ° | =
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The pattem of frequency of the different components of netabolic syndrome has varied
considerably in previous studies. We found dyslipidaemia reﬂ}resented by low HDL was the
most prevalent component of MetS.At least nine out of ten individuals with metabolie
syndrome had low HDLc. However, the overall rate of low HDLe was 71%. A previous study
in Calabar, Nigeria showed that 90.6% of HIV palients on ART had low HDLc¢ cormpared to
52% amang those not on ARV.?” Low HDLe was also the most prevalent compornent of MetS
in the non-HIV infected population in Nigeria although the frequency was much lower (36,1-
87.5%). 2 However, increased triglyceride and blood presgure were the criteriz withthe
highest occurrence among HAART-exposed individuals with MetS in one study, but central
obesity followed by HDLc was the most prevalent in another, while hypertension was the most
prevalent compoenent of MetS in a Sub-Saharan African meta-analysis.**°This implies that
whereas it is itnperative to carry out a comprehensive MetS sci'eenjng, in resource-constrained
circumstances, we could consider pricritizing HDLe¢ measurement in our setting,

HIV-infected individuals have significantly decreased HDL [evcls, particularly those subjects
with higher viral load and lower CD4+ T-cell counts and this phenomenon is thouglht 1o be
associated with elevated inflammatory markers. 3l Another plau51ble explanation for the very

. high abnormal HDLc is the very high proportion of women in ihls study many of whom are in
the pustmsnopausa] age groyp. HDLe is known to be geucrally reduced in thig pupu]auon

approximating the levels in;men. 3*Huwe\(er, othcr studies &uggest that low HDLe is_not
strongly associated with menopause and not a main characteristic of metabolic syndrome in
postmenopausal women. > The significance of this form of dyslipidaemia in women living

. With HIV as it relates to the risk of CVDs is not fuIly known but worth considering,

R - - ||:

Asse—ssmg the correlates of MetS we found jthat metabollc syndrome was more commqn in

women and older persons, and this wasconsistent with previous reports.? 2830 his s not
surprising given that central abesity and low. HDLcare the key compenents of MetS in this
study and were most prevalent among the female participants, This may be related te
biclogical, hormonal, and env:ronmental factors that are thought to contribute to the occurrence
of metabohc syndrome in women,' Incorporalmg gender| differences in screening and
mauagmﬁ obesity and MetS has merefo;e been suggested, mc-ie so, among PLWA ¥

The trnpact of HIV-related parameters on MetShas remained controversial. HIV-related
parameters were not significantly associated with Me1S in our study, For instance, the use of
first line ARVs or second-line ARVs did not significantly affect the Mets rates. The duration
uf 111.fecuon and use of ARVS as well as lha jatest or lowest CD4 count was not different in
l;lmse who, had Met§ and thosg who dld noL A,prevmus report Erum Nigeria showed that longer

" duration of HIV. d:agnosrs use of ARV and exposire fo Pls were s1gmrlcant1y associated with

MetS.#Nguyen et al,showed that MetS is associated with the use of second-line drugs and
longer duration of HIV infection but not CDd count.**Similarly, CD4 counts were not
associated with Met$ in some other reports®® |

- ﬁqlfe P:xam\i.néd ﬂl Goncoxdaqce of Mth crlte,ua m au.r r study pc}ulﬂimn The overall agreement

was almast perfect befween [DF,and IS, griterie, {L:D 94) and strong, | between IDF ys., ATP

(k=0.82) and ATP vs JIS (k=0.89). This is consistent with a previous report by Nguyen et al

who obtained kappa of 0,96, 0.84, and 0.89 respectively. The agreement in our study was better

than what was reported among a Nigeria population by Ayodelg et al, k=0.88, 0.0.58, and 0.71

respectively. Subgroup analysis in this study showed that the agreement was strongest among

females but equally strong in younger and older age groups. The import of this finding is that
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the same individuals are generally classified as MetS or non- MetS by these sets of criteria. This
is not surprising since all three eriteria are based on the same components but differ slightly by
the threshold for central obesity or having central obesity as i compulsory criterion. Nguyen
had earlier reported that the agreement was not afiected by HIV-related factors. This implies
that MelS can be assessed with these common sel of criteria | 111 the general population and for _
cardiovasecular risk assessment among PLHIV. | . ;h
The relationship between MetS and CIMT, a cardmvascuta.riendpoim, was assessed in this s
present study. Our results showed that there was no significant| difference in the median CIMT
in PLHIV with and without MetS and this was consistent across all criteria of MetS.Schoffelen
and colleagues on the cther hand, reported that MetS was significantly and mdepcndenl]y
associaled with increased CIMT. "’TOur finding may not be surprising considering that in 2
previous srudy among PLHIV in our sefting, male gender, hypertension, and increasing age
were the main predicters of increased CIMT among HIV pausnta whereas dyslipidaemia and
obesity were not related to increased CIMT.*®*However, in the'preseut study, abnormal HDLeg,
and obesity. were the most common compongnt,of MetS.This balls to, focus the debates on the
adequacy of the threshold for dyslipidaemia and obesity, moreso, in PLHIV and among
Africans. ' Thefindings from our study beg 1o question of whether the thrsshold for
dyslipidaemia and pbesity in PLHIV is not too generous trwe:n that HIV infection is known to
.. affect these parameters and wh&ﬂwr amorg stringent threshold should be considered for PLEIV
. for ’th:mHAlso,lshouId morg, we,l_.,ht be, accorded to hypcrtensmn which has been shown to be =3
an independent marker of .CVD? For instance,; what would, be the impact of making e ia
hypertension a compulsory marker for MetS or a tool for assessing CVD risk in PLHIV?

-rfqr

Our study as designed, would not have sufficient power to do justice to these questions. These
are questions that should be addressed in future studies. Another limitation ofthis study is that
we could not establlsh a caysal assoc.latmn given f.he Cross- suc*lonal nature of this study. Also,
we did not assess metabahc synd.rnme hy WHO Griteria because we did not assess insulin and
microalburnin levels in the present study. Nonetheless, these limitations had rio bearing on the
agsessment of the prevalence of metabolic. syndrome and its correlates among HIV-infected
; patlentg by r.he, crltena we employed Thls study has bmucht 0 t the pe\,ullantles of melahnhc

B v a1

In conciusmn in ﬂns H]V mfected papula‘non in North-Central N:gena., the prevaler-ce nf
metabolic syndrome is relatively high and more common among females and older individuals.
There was a fair amount of agreement anong the defining criteria and similar correlations .
. across the general and subpopilations of HIV-positive individials. These criteria can therefore i |’IH i
be used in CVD screening programs for a larger population pf HIV- -positive patients. MetS N
based on these criteria, however, does not significantly correlate with rising CIMT. e
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