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ABSTRACT: Background: Metabolic syndrome (MS) has been recognised askaactor for chronic kidney disease (CKD).
Methods: To determine the prevalence of (MS) and adequzEfcyhe National Cholesterol Education ProgrammellAd
Treatment Panel IIl (ATP 1l1) criteria for the diagsis of MS in Nigerians with CKD, 168 CKD outpatig, (men 86), aged 35
years recruited from the Nephrology Outpatient icfinof the University of Nigeria Teaching Hospit&inugu south-eastern
Nigeria, were evaluated. In addition to waist cinference (WC) and blood pressure measurementsdgdasma glucose and
lipid profile were determined by standard labonatorethods Results: MS prevalence of 40.5% was recorded with more men
(46.5%), than women (34%) having the syndrome. -excific and significant differences were recordedasting plasma
glucose (FPG) and serum triglycerides (TG) (p €PHut not in waist circumference (WC) of the sebleWC cut-off point of
> 93cm recorded higher sensitivity (61.3%), positredictive value (61.3%) and odd ratio (5.4) tHdn2%, 56% and 2.5%
respectively given by the ATP Il cut-off point ofl02cm. Fasting triglyceridaemia, hypertension &md high density
lipoprotein-cholesterol (HDL-C) formed a clusterrmajority of the subject€Conclusions. The prevalence of the MS in CKD
was moderately high with the male patients recardiigher values than the females. The ATP Il cateespecially the WC
may need adjustments to make them suitable fordtagnosis of MS in Nigerians with CKD. Suggestedecia for MS
diagnosis in the study population are as followsess WC > 93cm for men and women; fasting hypertriglyceridae >
1.70mmol/l; raised blood pressurel 30/85mmHg, low HDL-C (meg 1.0mmol/l, womer< 1.3mmol/l) and FPG 5.6mmol/l.
More research is needed to fine-tune the diagnpstentials of HDL-C and FPG for the CKD patients.
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I ntroduction

Metabolic syndrome (MS), a recognised risttda for chronic kidney disease (CK[)-3) is characterized by
truncal obesity, elevated blood pressure (BP),ipigElemia, hyperglycaemia and insulin resistané®) (4-7).
Several mechanisms have been proposed for MS delakD. These include development of systemic and
glomerular hypertension due to decreased renal dliosvincreased sodium reabsorption, renal dysfom¢8-11) as
a result of cytokine induced endothelial dysfunctamd oxidative stress (12), glomerular hyperfdtiem caused by
hyperglycaemia, stimulation of sympathetic nervaarsd rennin-angiotensin-aldosterone systems by imsul
resistance (13) and inhibition of vasodialation reduced nitric oxide bioavailability (14) as wa# direct injury to
kidney cells (15) by hyperuricaemia associated M (14).
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Studies suggest different pattern of clusterof the risk factors of MS in individuals fromff@irent ethnic
groupings (16-18). For instance, ethnic-specifitiga have been advocated and defined for Chinepenése and
South Asians (19) based on this fact (20). Effeftebesity may vary as a function of ethnicity resitating the
development of ethnic-specific values to identifdividuals at greatest risk (21). In this study, determined the
prevalence of the MS and the adequacy of the ATEriteria in the diagnosis of the syndrome in Cidatients of
Nigerian origin.

Materials and M ethod

One hundred and sixty eight, CKD outpatie(it®&n 86), aged 35 years and above {when the symelmas said
to be more prevalent (22)}, who attended the Nelagy Outpatient Clinics of the University of NigafTeaching
Hospital, Enugu south-eastern Nigeria, participatethe study. They had glomerular filtration ré¢ss than 60
ml/min for more than 3 months (23). The Ethics @dttee of the Hospital approved the study protoaod
informed consent was obtained from all the subjbefsre data and sample collections. Exclusioriatconsisted
of secondary hypertension, clinical or laboratoxydence of congestive heart failure, coronary grtdisease,
history of cerebro-vascular accident, valvular hdaease, diabetes or acute kidney injury.

Waist circumference was measured to theese@r5cm at a level midway between the lowesanith the iliac
crest using measuring tape. Fasting blood sam(Bed), were collected from patients between 8 ard 41 am
each day using standard methods (24). Two mi#ilaf blood sample was put into fluoride oxalatestalnd spun at
30009 for 5 minutes and the plasma was used faogkiestimation. The rest of the sample was patadrplain
sample tube and allowed to clot at room temperafliney were similarly spun and the serum harveatetiused
for the determination of triglycerides and high signlipoprotein cholesterol. Plasma glucose wawrmieined by
the method of Trinder (25), while serum triglycexsdby the method of Buccolo and David (26). Higmsity
lipoprotein cholesterol was estimated in the sersapernatant after precipitatin§-apoprotein containing
lipoproteins using the method of Allain et al. (2Cromates® mono-reagent test kits were used for biochemical
determinations.

Analyses of data were done with GraphPasinfPriersion 2 statistical programme. Odd ratio (GRpsitivity,
specificity, positive predictive value (PPV) aneéypalence were calculated using standard formul@e (2

Definitions

Metabolic syndrome diagnosis was made ugshmg National Cholesterol Education Programme/ Adult
Treatment Panel IIl, (NCEP/ATP lll), criteria (6Metabolic syndrome was diagnosed in the preseheaythree
or more of the following factors: excess waist girderence, men (>102cm), women ( >88cm); raisetinfas
triglycerides £1.70mmol/l), raised blood pressure 130/85mmHg), low HDL-C men<(1.0mmol/l), women <
1.3mmol/l) and fasting blood glucoses.6mmol/l.

Results and Discussion

A total of 68 CKD patients had three or mabmormal predictors and therefore fulfilled the dition for the
diagnosis of the MS giving a prevalence of 40.5%oréMmen, 40 (46.5%), than women, 28 (34%), had the
syndrome. The men had more unfavourable paramttarsthe women, (Table 1). Only FPG and TG differed
significantly between the male and female subjétable 1).
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Table 1: Comparison of parameters between maldeandle chronic kidney disease patients.

Parameters All patients Male patients Female patients p-values
(n=168) (n=86) (n=82) (male vs. female)
FPG (mmol/L) 55+1.9 59+25 5.1+0.6 0.04
TG (mmol/L) 21+£0.7 2.4+0.8 1.8+0.4 0.01
HDL (mmol/L) 13+0.4 13+04 1.3+0.3 0.18
DBP (mmHg) 89 +16 91+16 88+ 15 0.32
SBP (mmHg) 149 + 27 150 + 25 148 + 29 0.27
WC (cm) 88.7 £ 8.9 89.5+9.0 88.0+8.9 0.16
"p <0.05.

FPG: fasting plasma glucos&G: Triglyceride;HDL: High density lipoproteinDBP:
diastolic blood pressur&BP: Systolic blood pressure.

There were no sex-specific significant diffezes between the WC and HDL-C of the subjects. $a@mns to
negate the use of separate cut-off points for tipesameters in the diagnosis of the MS as in plbdsreports.
More of the subjects, 122 (72.6%) had raised sigsbbbod pressure (SBP), than raised diastolic dhlpessure 80
(47.6%). However this has no influence on the gdenae of MS since the elevation of one or bothhant is
regarded as positive.

Less than one third of the patients had ababFPG, HDL-C and WC. The ATP Il cut-off pointrfdlood
pressurex130/85mmHg) gave high value for sensitivity, 94%y Ispecificity (38%), PPV of 50.8% and OR of 9.8
in the general patient’s population. Its specificimong the men and women respectively was alsowhile the
sensitivity was high; (100% among the male patjerithis would suggest that the cut-off point was tow.
Substituting>140/90mmHg in place 0£130/85mmHg in the general patient’'s population gkoweer values for
sensitivity 79.4%; specificity, 44%, PPV of 49.1%daOR of 3 but the same prevalence value (Table 2).

These were not remarkable improvements onvtlaes given by the ATP Il cut-off point. The gt
improvement in specificity, from 38% to 44%, wag significant in view of the fact that the samevaence value
was recorded. The later figures 140/90mmHg is usedinely in the locality’®>% However, since they did not
provide significant improvement as cut-off point fdood pressure, the ATP 11l cut —off point mayt e used for
the population.

Similarly the ATP Il cut-off point (>102cmnd >88cm) for WC of men and women respectively,egbow
sensitivity, 41.2%; moderate specificity 78%, ager®PV of 56% and low OR, 2.5. These were impraviedn>
90cm was substituted for >102cm, to give 91.7%5%7.52.4% and 6.6 for sensitivity, specificity, PRWd OR
respectively but the prevalence was raised fronb%0to 42.9%. Even better improvements were obtained
substituting> 93cm; 61.3%, 77.4%, 61.3% and 5.4 respectivelg pievalence was even lowered from 40.5% to
36.9% (Table 2). Similar trends were observed @nrttale and female groups (Table 2).

The substituted value; 93cm is nearer the mean value obtained for WChi gtudy, 88.9cm, and the
International Diabetes Federation cut-off poin@d€Em. Since no sex-specific significant differemaes observed in
WC, the same cut-off point may be used for men w&ndhen. It has previously been shown that the effeft
obesity may vary as a function of ethnicity nedasisig the development of ethnic-specific valuesidentify
individuals at greatest risk (21). In a recent jatatement issued by six organizations involvethanstudy of MS,
WC was assigned no specific figure but was saigetpopulation- and country-specific (30). Ethniedfic values
for WC have been advocated and defined for Chintgganese and South Asians (19) based on thig2factThe
cut-off point,> 93cm may therefore be preferred for the study fasjmn. The World Health Organization (WHO)
and American Association of Clinical Endocrinoldgi$AACE), did not include WC as a measure of dyeSihey
have, instead, body mass index and or waist-hip.i&egrettably, these were not evaluated in thidys
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Table 2: Calculated indices using the ATPIII andygaested cut points for male, female and generakmat

population
WC (cm) BP BP FPG (5.6 TG > 1.7 HDL <
>102 >90 >93 130/85 140/90 mmol/L) (mmol/L) 1.0

(mmHg)  (mmHg) (mmolL)
Male
Sensitivity (%) 10 91.3 45 100 95 75 95 45
Specificity (%) 100 40 78.3 39 39.1 87 39 95.6
PPV (%) 100 63.4 58.8 58.8 57.6 83.3 57.6 90
OR (n) 26 7.0 29 12.9 12.2 20 12.2 18
Prevalence (%) 46.5 535 46.5 46.5 46.5 46.5 46.5 6.54
Female
Sensitivity (%) 85.7 92.2 91 85.7 28.5 78.6 71
Specificity (%) 59 35.7 76.7 333 88.9 85.2 85
PPV (%) 53 40 58.8 40 57 73.3 71.4
OR (n) 8.7 6.7 32.9 3 3.2 21 14
Prevalence (%) 34 31.7 26.8 34 34 34 34 34
All
Sensitivity (%) 41.2 91.7 61.3 94 79.4 55.9 88.2 955
Specificity (%) 78 35.7 77.4 38 44 88 64 90
PPV (%) 56 52.4 61.3 50.8 491 76 62.5 79.2
OR (n) 25 6.6 5.4 9.8 3 9.3 13.3 115
Prevalence (%) 40.5 42.9 36.9 40.5 40.5 40.5 40.5 054

OR: Odd ratio;PPV: Positive predictive valué.All values in percentage except OR.

The ATP Il cut-off point for FBG gave motiean average figures for sensitivity 56%, spedificB8%, PPV,
76% and OR of 9.3 in male plus female patients gi@able 2). It gave equally acceptable figures mgnthe male
patients, 75%, 87%, 83.3% and 20 respectively @ &) but low sensitivity among the female patig28.5%)
(Table 2). The parameter qualifies as a predictd® in the males-plus-females and males-only gsdot not in
the females-only group where it gave low sensitiviiex-specific reference values have not beenestgd for
plasma glucose. Therefore, the only inference ftbia result may be that hyperglycaemia may not byped
predictor of the MS in CKD women as in men. Thisigported by the low incidence (19.5%) of hypergbmia
among the female patients.

The ATP III cut-off point for TG and HDL-Geemed right for all the groups with sensitivity 3. and 55.9%
specificity 64% and 90% PPV 62.5% and 79.2% OR &B@ 11.5 respectively in the general populaticab{@ 2).
Much better figures were obtained among the fempateents, 78.6% and 71%, 85.2% and 85%, 73.3 antda, 121
and 14 respectively. TG and HDL-C gave a low spatyf 39%, and low sensitivity, 45% respectivelnang the
male patients (Tables 2). Attempts to adjust thteoffupoint to improve the specificity among the lmpatients did
not yield better results and it may be inferred $&rum triglycerides may not be a good predictdhe syndrome
in the male CKD patients just as hyperglycaemia matybe good enough for the female patients.

HDL-C may qualify as a good predictor of & in chronic kidney disease in spite of the lowvalence of
abnormal results, 29.3%, in the study populatioowklver, 83.3% of these abnormal results were astsativith
MS and this reflects in its high specificity, 90%.displayed adequate OR, sensitivity and spetyfieispecially
among the female patients as shown above. In nalents, HDL-C had low sensitivity and very higtesificity
(Table 2). This goes to suggest that the ATP Ittaffi point for this parameter for the male patemtas too high.
The WHO criteria contains lower cut-off points foen and women, < 0.88mmol/l and < 0.98mmol/l rebpely.
Data generated in this study contained no valudsvass these cut-off points. Therefore they arguitable for the
study population.

Conclusions
The prevalence of the MS in CKD was modéyaiegh with the male patients recording higherued than the
female. Analyses of risk factors showed the inadeywf the ATP Il criteria for predicting MS in ehstudy

population and clustering of Low HDL-C, raised FR&C and TG as predictors. The usefulness or otlserwf
these predictors, as indicated by their sensitispecificity, PPV and/or OR, varied with the groupales-plus-
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females, males only or females only, being considleBuggested criteria for MS diagnosis in theyspapulation
are as follows: excess WE 93cm for men and women; fasting hypertriglyceridee > 1.70mmol/l; raised blood
pressure> 130/85mmHg, low HDL-C (merx 1.0mmol/l, women< 1.3mmol/l) and FPG 5.6mmol/l. More
research is needed to fine-tune the diagnosticngiate of HDL-C and FPG for the CKD patients. Maverk is
required to improve the predictive potential of IBML-C and FPG in the study population.
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