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Abstract  

Introduction: Across the globe, human immunodeficiency virus (HIV) infection is a healthcare problem. Dyslipidemia, a cardiovascular risk factor, 

is known to occur with the progression of HIV infection. The factors which influence dyslipidemia in HIV subjects have not been completely 

identified. The aim of this study was to evaluate serum lipids and identify the factors which might influence dyslipidemia in treatment-naïve HIV 

subjects in Owerri, Nigeria. Methods: This was a cross-sectional study of treatment-naïve HIV subjects. Anthropometric and demographic data 

were collected. Serum LDL serum cholesterol, serum high density lipoprotein cholesterol, serum triglyceride, spot urine creatinine, spot urine 

osmolality, spot urine protein, serum creatinine, 24-hour urine protein, 24-hour urine osmolality, 24-hour urine creatinine, creatinine clearance and 

hemoglobin were conducted. The variables were compared between those who have dyslipidemia and those who have no dyslipidemia. 

Results: The mean age of the subjects was 39 ± 11 years. Females constituted 72.0% and males 28.0%. Elevated serum LDL was present in 

17.6%, elevated serum total cholesterol in 11.4%, elevated serum triglyceride in 9.9% and low serum HDL in 34.4% of the subjects. There was 

significant association between dyslipidemia and CD4 cells count, as well as anemia. There was no significant association between dyslipidemia and 

urine protein, urine creatinine, urine osmolality, creatinine clearance, as well as 24-hour urine volume. Conclusion: The prevalence of 

dyslipidemia was high in the study subjects. Abnormal CD4 cells count and anemia were common in treatment-naïve HIV subjects who have 

dyslipidemia. 
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Introduction 
 
Very overbearing has been the enormity of cardiovascular disease, 
with its attendant morbidity and mortality, taking a great toll on the 
economies of many nations [1]. Dyslipidemia is a major 
cardiovascular risk and a great healthcare problem in both the 
developed and the developing countries [2, 3]. The world 
prevalence of dyslipidemia in human immunodeficiency virus (HIV) 
subjects is not completely known. Similarly, its prevalence in Sub-
Saharan African countries is also not well established, but two 
studies put the rate at 76.9% and 78.9% [4, 5]. Elevated serum 
LDL, elevated serum total cholesterol, elevated serum triglyceride 
and low serum HDL, in isolation or in combination and also known 
as abnormal serum lipids, define dyslipidemia [6-8]. Dyslipidemia, 
whether in combination or in isolation, has an ominous contribution 
to the pathogenesis of atherosclerosis [9]. Atherosclerosis 
commonly results in abnormal vascular thickening, loss of vascular 
compliance and stenosis of the affected vessels, which will 
progressively compromise vascular perfusion to vital organs, leading 
to ischemia and subsequently, compromised function of the organ. 
Isolated elevated serum LDL and a combination of elevated serum 
LDL and other abnormal serum lipids have been shown to be 
associated with cardiovascular disease [9, 10]. Gender, diet, age, 
hypertension, body mass index (BMI), diabetes mellitus, combined 
antiretroviral therapy (cART), among others, have been identified by 
some studies as the factors associated with dyslipidemia [11, 12]. 
There is a paucity of studies on dyslipidemia and its associated 
factors in treatment-naïve HIV subjects in Nigeria. As a result of 
this, we have embarked on this study to determine the prevalence 
of dyslipidemia and identify the factors, including indices of renal 
impairment, which may influence dyslipidemia, targeting to institute 
early intervention measures to whittle down adverse cardiovascular 
consequences in HIV subjects at the early stage of the infection. 
  
  

Methods 
 
This was a cross-sectional study involving 393 subjects 
consecutively drawn from the HIV clinic in Federal Medical Centre 
(FMC), Owerri, South-East Nigeria. This hospital, is a tertiary health 
institution, second only to Imo State University Teaching Hospital, in 
the state. It receives referrals from the state as well as from the 
neighboring states. Owerri Municipal, where it situates, has a 
probable population of 125,337, whereas the state has about 
3,927,563 people [13]. The study was conducted between April and 
August 2011. The inclusion criteria were treatment-naïve HIV 
seropositive status and age between 16 and 65 years. Those who 
were pregnant, or have known pituitary, adrenal, renal or terminal 
illness were excluded from the study. Informed written consent was 
obtained from each of the participants. Approval for the study was 
given by the Ethics Committee of the hospital, with Ethics Approval 
Reference Number FMC/HCS/VOL II, dated 16th March, 2011. With 
the aid of a questionnaire, anthropometric and demographic data 
were obtained. Our laboratory technicians administered the 
questionnaire and obtained the relevant data. Because the study 
was hospital-based, it was not pre-tested, as data collection was not 
difficult. In both English and our native language, the aim of the 
study was explained to the subjects. The place of domicile and 
origin, age and gender of the subjects were obtained. Weight and 
height were measured and BMI taken as the ratio of 
weight/height2 (kg/m2). Blood pressure measurements were taken 
[10]. Clear instructions were given to all the subjects on how to 
collect 24-hour urine sample. For each subject, a day-time random 
spot urine sample and blood samples were collected at the end of 
the 24-hour urine sample collection [10]. From the random spot 
urine samples collected, spot urine protein (SUP), spot urine 

creatinine (SUCr) and spot urine osmolality (SUOsm) were 
performed. Also from the 24-hour urine samples collected, 24-hour 
urine protein (24HUP), 24-hour urine creatinine (24HUCr) and 24-
hour urine osmolality (24HUOsm) were performed. Hemoglobin (Hb) 
and serum creatinine were performed on the blood samples 
collected. Other tests done from the blood samples were HIV 
screening and confirmatory tests, fasting and fasting serum lipid 
profile (FSLP) (total cholesterol, triglyceride, HDL, LDL). Osmolality 
was determined by freezing point depression method using 
Precision Osmette 5002 osmometer, creatinine by modified Jeff's 
method and protein by photometric method. Creatinine clearance 
(ClCr) was determined [14-16]. 
  
Statistical analyses: SPSS version 17.0 (SPSS Int. Chicago, II, 
USA) was used in analyzing the data. The distribution and 
characterization of the clinical and laboratory features among the 
subjects with different levels of serum LDL were analyzed using 
cross-tabulation. For continuous variables, mean values and 
standard deviations were calculated and the means compared using 
student t-test or two sample t-test. Categorical variables were 
compared using the nonparametric tests-Chi-squares. All tests were 
two-tailed. P < 0.05 was taken as statistically significant. The 
potential risk factors of dyslipidemia evaluated were SUCr, SUOsm, 
BMI, SCr, SUP, 24HUCr, 24HUOsm, ClCr and Hb. 
  
Definition of terms: WHO classification was used to define BMI 
levels as follows [17]: underweight = BMI < 18.5kg/m2; Normal 
weight = BMI 18.5 - 24.9kg/m2; Overweight = BMI 25.0-29.9kg/m2; 
Obesity class I = BMI 30.0-34.9kg/m2; Obesity class II = BMI 35.0-
39.9kg/m2; Obesity class III = BMI ≥ 40.0kg/m2. However, in this 
study, obesity was defined as class I, class II and class III obesity 
added together. Normal urine osmolality: 24HUOsm 300 - 
750mOsm/kgH2O [18, 19]. Dilute urine: 24HUOsm < 
300mOsm/kgH2O. Concentrated urine: 24HUOsm 
>750mOsm/kgH2O. Anemia was defined according to the WHO 
criteria [20]. No anemia: Hb > 13.0g/dl in males and Hb > 12.0g/dl 
in females. Mild anemia: Hb 11.0-13.0g/dl in males and Hb 11.0-
12.0g/dl in females. Moderate anemia: Hb 8.0-10.9g/dl in males and 
Hb 8.0-10.9g/dl in females. Severe anemia: Hb < 8.0g/dl in males 
and Hb < 8.0g/dl in females. However, in this study, anemia was 
defined as Hb < 13.0.0g/dl in males and Hb < 12.0g/dl in females. 
Overall, in this study, anemia was defined as Hb ≤ 12.0g/dl. 
Desirable serum LDL: serum LDL < 2.6mmol/l. Borderline serum 
LDL: serum LDL 2.6-4.1mmol/l. High serum LDL: serum LDL > 
4.1mmol/l. Desirable serum cholesterol: serum cholesterol < 
5.2mmol/l. Borderline serum cholesterol: serum cholesterol 5.2-
6.2mmol/l. High serum cholesterol: serum cholesterol > 6.2mmol/l. 
Desirable serum triglyceride: serum triglyceride < 1.7mmol/l. 
Borderline serum triglyceride: serum triglyceride 1.7-2.2mmol/l. 
High serum triglyceride: serum triglyceride > 2.2mmol/l. Low serum 
HDL: serum HDL < 1.0mmol/l. Desirable serum HDL: serum HDL ≥ 
1.0mmol [10, 21]. 
  
  

Results 
 
This study evaluated anthropometric and biochemical profiles in 393 
treatment-naïve subjects. Of these, 72.0% were females while 
28.0% were males. Eighteen of them were removed from the study 
on account of incomplete data collection, making the actual number 
375 subjects. Majority of the subjects were Igbos. The mean age of 
the subjects was 39 ± 11 years. For all the study subjects, the 
mean value of serum LDL was 2.05 ± 0.58mmol/l serum total 
cholesterol 4.26 ± 0.90mmol/l, serum triglyceride 1.23 ± 
0.37mmol/l, and serum HDL 1.18 ± 0.39mmol/l. The mean values 
of other variables are shown in Table 1. The median value of the 
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CD4 cells count was 371 cells/ml. Out of the 375 subjects, 
323(82.2%) have desirable serum LDL (< 2.6mmol/l) whereas 
69(17.6%) have borderline serum LDL (2.6-4.1mmol/l). None of the 
subjects has high serum LDL (> 4.1mmol/l). The number of 
subjects who have borderline serum total cholesterol (5.2-
6.2mmol/l) were 39(9.9%) whereas 6(1.5%) have high serum total 
cholesterol (> 6.2mmol/l). Similarly, 30(7.6%) have borderline 
serum triglyceride (1.7-2.2mmol/l) whereas 9)2.3%) have high 
serum triglyceride (> 2.2mmol/l). Low serum HDL (< 1.0mmol/l) 
was observed in 135(34.4%) of the subjects whereas high or 
normal serum HDL was found in 358(65.5%). There was no 
significant association between BMI and dyslipidemia (p = 818) 
(Table 2). The association between dyslipidemia and CD4 cells count 
was significant (p = 0.027). Out of 323 subjects who have desirable 
serum LDL (2.6-4.1mmol/l), 35(10.8%) have CD 4 cells count < 
200cells/ml, whereas CD4 > 200 cells/ml were observed in 15.8% 
of those who have borderline serum LDL. The prevalence of 
dyslipidemia increased as CD 4 cells count increased (Table 
2 and Figure 1). No significant association was observed between 
dyslipidemia and ClCr (p = 0.579), 24HUP (p = 0.256) as well as 
24HUOsm (p = 0.451) (Table 2). Conversely, a significant 
association was observed between dyslipidemia and anemia in these 
subjects (df = 3, p = 0.001) (Table 2). Out of 178 subjects who 
have Hb 10.0-12.0g/dl, 39(21.9%) have borderline serum LDL. Out 
of 6 subjects that have Hb < 7.0g/dl, 4(66.7%) have borderline 
serum LDL. This showed that the prevalence of dyslipidemia was 
high among the subjects who have severe anemia (Table 
2 and Figure 2). There was no significant correlation between 
dyslipidemia and SCr, SUP, SUCr, SUOsm, ClCr, 24HUP, 24HUCr as 
well as 24HUOsm. 
  
  

Discussion 
 
The prevalence of elevated serum LDL (17.0%) found in this study 
is slightly higher than 11.2% reported by Manathu et al in 
treatment-naïve HIV subjects [22]. Their study also noted that the 
prevalence increased to 40.0% in cART-treated subjects [22]. 
However, another study showed a prevalence of 52.2% in a general 
clinic population who were HIV-seronegative [10]. Although 
dyslipidemia attributable to elevated serum LDL was comparatively 
high in both the general population [10] and HIV subjects on cARTs 
[22], treatment-naïve HIV subjects have clinically prevalent 
dyslipidemia, as shown in our study. Elevated serum triglyceride 
was prevalent in 9.9% of treatment-naïve HIV subjects in this study. 
Two studies, however, reported a higher prevalence of 22.5% and 
28.0% [22, 23]. Both studies were conducted in east Africa, 
whereas ours was in Nigeria. Perhaps, there could be some racial, 
nutritional or other factors that might account for this difference. In 
contrast, a prevalence of 7.3% was reported in another study in the 
general clinic patients within the same domain as ours 10. This 
study observed, for low serum HDL, a prevalence of 34.0% which 
was much lower than 51.3% and 68.0% documented in two studies 
in treatment-naïve HIV subjects [22, 23]. This observed difference 
might be explained, in part, perhaps, by the difference in the time 
of presentation. Many of our study subjects responded to HIV 
awareness creation campaigns for early voluntary testing and 
counselling. However, a study in a general population reported a 
low serum HDL prevalence of 55.1%, a figure that is higher than 
what was observed in our study. The aggregate prevalence of 
dyslipidemia, when elevated serum LDL, elevated serum triglyceride 
and low serum HDL were put together, was high in this study, 
indicating the high degree of cardiovascular risks in treatment-naïve 
HIV subjects. In this study, significant association was observed 
between serum LDL and CD4 cells count. It was further observed 
that the prevalence of dyslipidemia increased as CD 4 cells count 

increased, similar to the observation in another study [24]. Reduced 
CD4 cells count is an index of suppressed immunity and, expectedly 
CD4 cells should increase with normal weight and obesity, but 
decline with underweight. 
  
This study showed that the prevalence of dyslipidemia was high 
among the treatment-naïve HIV subjects who have severe anemia. 
One study found a direct positive correlation between hemoglobin 
and dyslipidemia [25]. The study, however, differed from our study: 
it assessed the impact of anemia on serum lipid in premenopausal 
women whereas our study subjects were treatment-naïve HIV 
subjects of both sexes and age range of 16-65 years. On the 
contrary, one study did not observe any significant correlation 
between serum LDL and anemia [25]. Iron stores at different levels 
found in premenopausal women and some agents that cause 
dyslipidemia, can influence different levels of hemoglobin [25]. 
Some causes of dyslipidemia can alter hemoglobin levels [25]. This 
study admittedly, did not evaluate the mechanism by which serum 
LDL is influenced in the setting of anemia. Serum creatinine is 
observed to rise as renal function declines. In addition, dyslipidemia 
has been documented in chronic kidney disease states [26]. There 
was a paucity of studies on the influence of dyslipidemia on SCr. 
This study, however, did not find any significant correlation between 
dyslipidemia and SCr. Both elevated SUP and abnormal 24HUP 
might be observed in proteinuric renal diseases irrespective of 
etiology [27]. Nephrotic proteinuria is associated with elevated LDL 
[28]. Both SUP and 24HUP did not show any significant correlation 
with dyslipidemia in this study, probably suggesting that our study 
subjects were not likely to have proteinuric renal disease. Excretion 
of creatinine in random urine samples is dependent on many factors 
including intake of protein, muscle mass, some medications and 
state of renal function, among others [18, 29]. However, this study 
did not find any significant correlation between dyslipidemia and 
SUCr as well as 24HUCr. Renal filtration function impairment, in the 
chronic phase, marked by declining ClCr might be associated with 
reduced serum LDL. This study also did not observe any significant 
correlation between dyslipidemia and ClCr. Some physiologic states, 
diseases and environment conditions have been reported to alter 
SUOsm and 24HUOsm in the general population [18]. In addition, 
some renal diseases especially with the involvement of the 
interstitial compartment might affect renal concentrating ability and 
subsequently alter SUOsm and 24HUOsm [30]. Our study did not 
observe any significant correlation between dyslipidemia and urine 
osmolality in treatment-naïve HIV subjects. 
  
  

Conclusion 
 
The prevalence of dyslipidemia was high in the study subjects. 
Abnormal CD4 cells count and anemia were common in treatment-
naïve HIV subjects who have dyslipidemia. There is a need for 
clinicians to routinely evaluate HIV subjects for dyslipidemia and 
further search for anemia and low CD4 cells count in those who 
have dyslipidemia in the early stage of the infection. 
  
Limitations: The study population was small. A larger study size 
would have been more representative of the population. 
 
What is known about this topic 
 

 HIV infection is prevalent in Nigeria; 

 HIV might contribute to dyslipidemia with cART; 

 Dyslipidemia in HIV has not been completely evaluated in 
Nigeria. 
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What this study adds 
 

 Dyslipidemia is prevalent in cART -naïve HIV subjects in 
Nigeria; 

 Abnormal CD4 cells count and anemia were common in 
treatment-naïve HIV subjects who have dyslipidemia; 

 There is a need for clinicians to routinely evaluate HIV 
subjects for dyslipidemia and further search for anemia 
and low CD4 cells count in those who have dyslipidemia in 
the early stage. 

  
  

Competing interests 
 
The author declares no competing interests. 
  
  

Authors’ contributions 
 
The author has read and agreed to the final manuscript. 
  
  

Tables and figures 
 
Table 1: Characteristics of variables in HIV subjects the infection  
Table 2: Distribution and characterization of variables with different 
levels of serum LDL (n = 376)  
Figure 1: Association between LDL and CD4 cells count in 
treatment-naïve HIV subjects  
Figure 2: Association between LDL and anemia 
  
  

References 
 
1. World Health Organization. Cardiovascular diseases 

(CVDs). Fact sheet. Reviewed September 2016. Accessed on 
28/10/2016. 

 
2. Gaziano TA, Bitton A, Anand S, Abrahams-Gessel S, Murphy A. 

Growing Epidemic of Coronary Heart Disease in Low- and 
Middle-Income Countries. Curr Probl Cardiol. 2010; 35(2): 72-
115. PubMed |Google Scholar 

 
3. Tóth PP, Potter D, Ming EE. Prevalence of lipid abnormalities in 

the United States: the National Health and Nutrition 
Examination Survey 2003-2006. J Clin Lipidol. 2012; 6(4): 325-
30. PubMed | Google Scholar 

 
4. Talita Gabriela de Limas Gustavo de Araujo Pinto Liz Miriane 

Marcato Daniel Reszel Coelho. Analysis of the prevalence of 
dyslipidemia in individuals with HIV and its association with 
antiretroviral therapy. Rev Soc Bras Med Trop. Oct 2014; 
47(5): ISSN 0037-8682. Google Scholar 

 
5. Tadewos A, Addis Z, Ambachew H, Banerjee S. Prevalence of 

dyslipidemia among HIV-infected patients using first-line highly 
active antiretroviral therapy in Southern Ethiopia: a cross-
sectional comparative group study. AIDS Research and 
Therapy. 2012; 9(1): 31. PubMed | Google Scholar 

 
6. Oguejiofor OC, Onwukwe CH, Odenigbo CU. Dyslipidemia in 

Nigeria: prevalence and pattern. Ann Afr Med. 2012; 11(4): 
197-202. PubMed | Google Scholar 

 

7. Raal FJ, Med M. Pathogenesis and Management of the 
Dyslipidemia of the Metabolic Syndrome. Metabolic Syndrome 
and Related Disorders. 2009; 7(2): 83-88. PubMed | Google 
Scholar 

 
8. Report of WHO Scientific Group. Cardiovascular disease risk 

factors: new areas for research. WHO Technical Report Series 
No 841. Geneva: WHO; 1994. Accessed on 28/10/2016. 

 
9. European Atherosclerosis Society. International Task Force for 

prevention of coronary heart disease: scientific background and 
new clinical guidelines. Nutr Metab Cardiovascular Dis. 1992; 
2: 113-56.Google Scholar 

 
10. Ernest Ndukaife Anyabolu. Low Density Lipoprotein Cholesterol 

in a General Out-patient Population in a Tertiary Hospital in 
Southeast Nigeria: associations and implications. Clinical 
Medicine and Diagnostics. 2017; 7(1): 8-17. Google Scholar 

 
11. Grundy SM, Cleeman JI, Merz CN, Brewer HB Jr, Clark LT, 

Hunninghake DB, Pasternak RC, Smith SC Jr, Stone NJ; 
National Heart, Lung and Blood Institute; American College of 
Cardiology Foundation; American Heart Association. 
Implications of recent clinical trials for the National Cholesterol 
Education Program Adult Treatment Panel III guidelines. 
Circulation. 2004 Jul 13; 110(2): 227-39. PubMed | Google 
Scholar 

 
12. NutritionMD.org. Hyperlipidemia: References 2016. 

Accessed 0n 29/10/2016. 
 
13. Federal Republic of Nigeria. Global AIDS response and progress 

report. 2012. Google Scholar 
 
14. Anyabolu EN, Chukwuonye II, Arodiwe E, Ijoma CK, Ulasi I. 

Prevalence and predictors of chronic kidney disease in newly 
diagnosed human immunodeficiency virus patients in Owerri, 
Nigeria. Indian J Nephrol. 2016; 26(1): 10-
5. PubMed | Google Scholar 

 
15. Anyabolu EN, Chukwuonye II, Mabayoje M, Ejike A, Ijoma CK, 

Oviasu E, Kadiri S. Comparison of Spot Urine Protein/Creatinine 
Ratio, Spot Urine Protein/Osmolality Ratio with Measured 24-
Hour Urine Protein in HIV Subjects in Nigeria. J AIDS Clin Res. 
2015; 6: 445. Google Scholar 

 
16. Anyabolu EN. Body Mass Index and Associated Factors of 

Obesity and Underweight in a general out-patient population in 
a tertiary hospital in Nigeria. American Journal of Internal 
Medicine. 2016; 4(5): 85-92. Google Scholar 

 
17. WHO (1995). Physical Status: The Use and 

Interpretation of Anthropometry. Technical Report 
Series 854, 1-1-9950. World Health Organization, 
Geneva. Accessed on 29/10/2016. 

 
18. Yeh HC, Lin YS, Kuo CC, Weidemann D, Weaver V, Fadrowski J 

et al. Urine osmolality in the US population: implications for 
environmental biomonitoring. Environ Res. 2015 Jan; 136: 482-
90. PubMed| Google Scholar 

 
19. Anyabolu EN, Chukwuonye II. Urine Osmolality in Adults 

Attending a General out-Patient Clinic. Clinical Implications, 
American Journal of Medicine and Medical Sciences. 2016; 
6(5): 145-151. Google Scholar 

 

javascript:void(0)
javascript:void(0)
javascript:PopupFigure('FigId=1')
javascript:PopupFigure('FigId=2')
http://www.who.int/mediacentre/factsheets/fs317/en/
http://www.who.int/mediacentre/factsheets/fs317/en/
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Gaziano%20TA%5bauthor%5d+AND++Growing+Epidemic+of+Coronary+Heart+Disease+in+Low-+and+Middle-Income+Countries
http://scholar.google.com/scholar?hl=en&q=+Growing+Epidemic+of+Coronary+Heart+Disease+in+Low-+and+Middle-Income+Countries
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=T%F3th%20PP%5bauthor%5d+AND++Prevalence+of+lipid+abnormalities+in+the+United+States:+the+National+Health+and+Nutrition+Examination+Survey+2003-2006
http://scholar.google.com/scholar?hl=en&q=+Prevalence+of+lipid+abnormalities+in+the+United+States:+the+National+Health+and+Nutrition+Examination+Survey+2003-2006
http://scholar.google.com/scholar?hl=en&q=+Analysis+of+the+prevalence+of+dyslipidemia+in+individuals+with+HIV+and+its+association+with+antiretroviral+therapy
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Tadewos%20A%5bauthor%5d+AND++Prevalence+of+dyslipidemia+among+HIV-infected+patients+using+first-line+highly+active+antiretroviral+therapy+in+Southern+Ethiopia:+a+cross-sectional+comparative+group+study
http://scholar.google.com/scholar?hl=en&q=+Prevalence+of+dyslipidemia+among+HIV-infected+patients+using+first-line+highly+active+antiretroviral+therapy+in+Southern+Ethiopia:+a+cross-sectional+comparative+group+study
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Oguejiofor%20OC%5bauthor%5d+AND++Dyslipidemia+in+Nigeria:+prevalence+and+pattern
http://scholar.google.com/scholar?hl=en&q=+Dyslipidemia+in+Nigeria:+prevalence+and+pattern
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Raal%20FJ%5bauthor%5d+AND++Pathogenesis+and+Management+of+the+Dyslipidemia+of+the+Metabolic+Syndrome
http://scholar.google.com/scholar?hl=en&q=+Pathogenesis+and+Management+of+the+Dyslipidemia+of+the+Metabolic+Syndrome
http://scholar.google.com/scholar?hl=en&q=+Pathogenesis+and+Management+of+the+Dyslipidemia+of+the+Metabolic+Syndrome
http://apps.who.int/iris/bitstream/10665/37644/1/WHO_TRS_841.pdf
http://apps.who.int/iris/bitstream/10665/37644/1/WHO_TRS_841.pdf
http://apps.who.int/iris/bitstream/10665/37644/1/WHO_TRS_841.pdf
http://scholar.google.com/scholar?hl=en&q=+International+Task+Force+for+prevention+of+coronary+heart+disease:+scientific+background+and+new+clinical+guidelines
http://scholar.google.com/scholar?hl=en&q=+Low+Density+Lipoprotein+Cholesterol+in+a+General+Out-patient+Population+in+a+Tertiary+Hospital+in+Southeast+Nigeria:+associations+and+implications
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Grundy%20SM%5bauthor%5d+AND++Implications+of+recent+clinical+trials+for+the+National+Cholesterol+Education+Program+Adult+Treatment+Panel+III+guidelines
http://scholar.google.com/scholar?hl=en&q=+Implications+of+recent+clinical+trials+for+the+National+Cholesterol+Education+Program+Adult+Treatment+Panel+III+guidelines
http://scholar.google.com/scholar?hl=en&q=+Implications+of+recent+clinical+trials+for+the+National+Cholesterol+Education+Program+Adult+Treatment+Panel+III+guidelines
http://www.nutritionmd.org/health_care_providers/cardiovascular/hyperlipidemia_references.html
http://scholar.google.com/scholar?hl=en&q=+Global+AIDS+Response+and+Progress+Report
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Anyabolu%20EN%5bauthor%5d+AND++Prevalence+and+predictors+of+chronic+kidney+disease+in+newly+diagnosed+human+immunodeficiency+virus+patients+in+Owerri+Nigeria
http://scholar.google.com/scholar?hl=en&q=+Prevalence+and+predictors+of+chronic+kidney+disease+in+newly+diagnosed+human+immunodeficiency+virus+patients+in+Owerri+Nigeria
http://scholar.google.com/scholar?hl=en&q=+Comparison+of+Spot+Urine+Protein/Creatinine+Ratio+Spot+Urine+Protein/Osmolality+Ratio+with+Measured+24-Hour+Urine+Protein+in+HIV+Subjects+in+Nigeria
http://scholar.google.com/scholar?hl=en&q=+Body+Mass+Index+and+Associated+Factors+of+Obesity+and+Underweight+in+a+General+Out-patient+Population+in+a+Tertiary+Hospital+in+Nigeria
http://www.who.int/childgrowth/publications/physical_status/en/
http://www.who.int/childgrowth/publications/physical_status/en/
http://www.who.int/childgrowth/publications/physical_status/en/
http://www.who.int/childgrowth/publications/physical_status/en/
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Yeh%20HC%5bauthor%5d+AND++Urine+osmolality+in+the+US+population:+implications+for+environmental+biomonitoring
http://scholar.google.com/scholar?hl=en&q=+Urine+osmolality+in+the+US+population:+implications+for+environmental+biomonitoring
http://scholar.google.com/scholar?hl=en&q=+Urine+Osmolality+in+Adults+Attending+a+General+out-Patient+Clinic


Page number not for citation purposes 5 

20. Hemoglobin concentrations for the diagnosis of anemia and 
assessment of severity VMNIS | Vitamin and Mineral Nutrition 
Information System WHO/NMH/NHD/MNM/11.1. Accessed on 
29/10/2016. 

 
21. Executive summary of the third report of the National 

Cholesterol Education Program (NCEP). Expert panel on 
detection, evaluation and treatment of high blood cholesterol 
in adults (Adult Treatment Panel III). JAMA. 2001; 285(19): 
2486. Google Scholar 

 
22. Manuthu EM, Joshi MD, Lule GN, Karari E. Prevalence of 

dyslipidemia and dysglycaemia in HIV infected patients. East 
Afr Med J. 2008 Jan; 85(1): 10-7. PubMed | Google Scholar 

 
23. Armstrong C, Liu E, Grinspoon S, Okuma J, Spiegelman et al. 

Claudia Hawkins: dyslipidemia in an HIV-positive, antiretroviral 
treatment-naïve population in Dar es Salaam, Tanzania. J 
Acquir Immune Defic Syndr. 2011 Jun 1; 57(2): 141-
145. Google Scholar 

 
24. Moore F, Howard AA, Lo Y, Arnsten JH, Santoro N, 

Schoenbaum EE. Increased serum lipids are associated with 
higher CD4 lymphocyte count in HIV-infected women. HIV 
Med. 2006 Oct; 7(7): 421-30.Google Scholar 

 

25. Zaribaf F, Entezari MH, Hassanzadeh A, Mirzaian S. Association 
between dietary iron, iron stores and serum lipid profile in 
reproductive age women. J Educ Health Promot. 2014; 3: 
15. PubMed | Google Scholar 

 
26. Tsimihodimos V, Mitrogianni Z, Elisaf M. Dyslipidemia 

Associated with Chronic Kidney Disease. Open Cardiovasc Med 
J. 2011; 5: 41-48. PubMed | Google Scholar 

 
27. Vaziri ND. Disorders of lipid metabolism in nephrotic syndrome: 

mechanisms and consequences. Kidney Int. July 2016; 90(1): 
41-52. PubMed | Google Scholar 

 
28. Adu EM. Serum lipid profile abnormalities among patients with 

nephrotic. Int J Med Biomed Res. 2013; 2(1): 13-17. Google 
Scholar 

 
29. Anyabolu EN. Urine creatinine in treatment-naïve HIV subjects 

in eastern Nigeria. The Pan African Medical Journal. 2016; 25: 
139. PubMed | Google Scholar 

 
30. Waldo HB, Mariana de Paz S, Matilde N, Marisa L, Aeiel G. 

Impaired Urine Dilution Capability in HIV Stable Patients. Int J 
Nephrol. 2014; 2014: 381985. Google Scholar 

 
  

  
  
  
  

Table 1: Characteristics of variables in HIV subjects 

Variables 
(mean±SD) 

HIV Subjects 

Body Mass Index (kg/m2) 26.2 ± 5.4 

Hemoglobin (g/dl) 11.2 ± 1.8 

SUOsm (mOsm/kgH2O) 464 ± 271 

Spot Urine Protein(mg/dl) 11.89 ± 19.13 

Spot Urine Creatinine (mg/dl) 137.21± 98.47 

24-Hour Urine Protein (g) 0.187 ± 0.290 

24-Hour Urine Creatinine (mg) 1507 ± 781 

24HUOsmkgH2O 564 ± 501 

Creatinine Clearance (mls/min) 91.42 ± 22.98 

SD=standard deviation, SUOsm=spot urine osmolality, 24UOsm=24-hour urine osmolality, 
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Table 2: Distribution and characterization of variables with different levels of serum LDL (n=376) 

VARIABLES 
Desirable serum 
LDL (<2.6mmol/l) 
(n/%) N=110 

Borderline 
serum LDL (2.6-
4.1mmol/l) 
(n/%) N=20 

Chi 
Square 

df LHR P value 

BMI <18.5 21(87.5%) 3(12.5%) 0.932 3 0.811 0.818 

18.5-24.9 110(82.1%) 24(17.4%)         

25.0-29.9 125(83.3%) 25(15.7%)         

≥30 67(79.8%) 17(20.2%)         

CD4 <200 35(10.8%) 14(20.8%) 4.874 1 0.045 0.027 

>200 288(89.2%) 54(19.4%)         

ClCr mls/min?90 164(82.8%) 34(17.2%) 1.092 2 0.563 0.579 

60-89 115(80.4%) 28(19.6%)         

30-59 29(87.4%) 4(12.1%)         

24HUP(mg)<300 208(81.2%) 48(18.8%) 4.047 3 0.277 0.256 

300-3499 46(95.2%) 8(14.8%)         

24HUOmsOm/kgH2O             

<300 201(83.4%) 40(16.5%) 1.501 2 0.488 0.451 

300-750 92(92.1%) 20(17.9%)         

>750 16(72.7%) 6)27.3%)         

Hb  (g/dl)>12.0 110(87.3%) 16(12.7%) 15.978 3 0.004 0.001 

10.0-12.0 139(78.1%) 31(29.1%)         

7.0-9.9 72(87.8%) 10(12.2%)         

<7.0 2(33.3%) 4(66.7%)         

LHR=Likelihood ratio, BMI=body mass index, ClCr=creatinine clearance, 24HUP=24-hour urine protein, 23HUOsm=24-hour 
urine osmolality, Hb=hemoglobin 

 
 
 
 

 
Figure 1: Association between LDL and CD4 cells count in treatment-naïve HIV subjects  
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Figure 2: Association between LDL and anemia 
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