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Abgtract: Problem statement: Highly Active Antiretroviral Therapy (HAART)-ass@ted metabolic
complications include lipoatrophy (loss of Subcetaus Adipose Tissue (SAT) and insulin resistance.
The risk of Diabetes Mellitus (DM) in Human Immuredidiency Virus (HIV)-infected patients receiving
Highly Active Antiretroviral Therapy (HAART) espely protease inhibitors has not been well defined.
Approach: We conducted an analysis in the Hospital of Raf@endhi Institute of Medical Sciences
(RIMS), Adilabad district of Andhra Pradesh to detime the prevalence and incidence of DM in the
cohort of HIV-infected and HIV seronegative meneWence analysis included 1278 men (710 HIV
seronegative and 568 HIV infected, 411 receivirggase inhibitors) with fasting glucose concerdrati
determinations at baselinResults: Fifty-seven (14%) of the 411 HIV-infected men w@gsiprotease
inhibitors at the baseline visit had prevalent Ddinpared with 33 (5%) of the 711 HIV-seronegative
men (prevalence ratio = 4.6; adjusted for age auy mass index). The rate of incident DM was 4.7
cases per 100 person-years among HIV-infected raimg gprotease inhibitors compared with 1.4 cases
per 100 person-years among HIV seronegative méa (asio = 4.11; adjusted for age and body mass
index), during the 4 year observation period, based median follow-up of 2.3 yeafSonclusion: The
incidence of DM in HIV-infected men with exposurepootease inhibitors was greater than 4 times that
of HIV-seronegative men, representing a risk thatigher than previous estimates.
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INTRODUCTION or 2.8 cases per 100 person-years) of the 609 HIV-
infected women receiving a Pl-containing HAART

Since the advent of Highly Active Antiretroviral regimen were diagnosext having DM during 2.9-year
Therapy (HAART)in the mid-1990s, abnormalities in median follow-up period (Krishnaswanaal., 2000). In
glucose homeostasis haween reported with increasing thatstudy, case ascertainment was determined by self-
frequency in persons infectedwith Human reports asemiannual visits. Without the use of Fasting
Immunodeficiency Virus (HIV) (Justmaet al., 2003; Glucose (FG) concentratiotleterminations, however,
Mehtaet al., 2003; Nightingale, 1997; Cagtal., 1993; the true incidence of DM is liketp be underestimated.
Dybul et al., 2002)Insulin resistanchas been described Estimates of the incidence of DM and fasting
in 41 (61%) of 67 Protease Inhibitor (PI)-treateltl/- hyperglycemia basedn active surveillance using
infected patients (Tsiodragt al., 2000)and impaired recommended diagnostic technigaes needed. In this
glucose tolerance was obsere@5 (35%) of 71 HIV-  prospective study, we sought to determitlee
infected patients using HAART (Walkt al., 1998). prevalence and incidence of DM in a well-charaztsti
Prevalenceestimates of Diabetes Mellitus (DM) are cohortof HIV-seronegative and HIV-infected men with
lower. In a cross-sectionatudy, 28 (6%) of 493 HIV- heterogeneousxposure to antiretroviral therapies.
infected patients had DM (Waét al., 2001; Saved al.,
2002). MATERIALSAND METHODS

Prospective data estimating the incidence of D& ar
beginningto emerge (Mehta&t al., 2003; Nightingale, Study participants: We conducted an analysis in the
1997). In the Women’s Interagency HIV Study,(3%  Hospital of Rajeev Gandhi Institute of Medical
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Sciences (RIMS), Adilabad district of Andhra Prddes
India. About 5622 homosexuand bisexual men
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was defined as an FG concentratéri26 mg dr*
(7 mmol LY or higher, self-reported DM, or current

between 2006 and 2008 enrolled in Hospital of RIMS self-reported use of antidiabetic medication. Alb F

Prevalence analysis included 1278 men (710 HIVconcentrations were measured by the combined
seronegative and 568 HIV infected, 411 receivinghexokinase/glucose-6-phosphdehydrogenase method

protease inhibitors) with fasting glucose concditra
determinations at baseline. This study visits cginsdi a
detailed interview, physical examinatiand collection
of biological specimens, including serologidlV
antibody tests on HIV-seronegative men. Beginnimg i
April 2006, the biological specimens obtained include
a fastingserum sample.

Of the 5622 men enrolled in Hospital of RIMS,
1857 HIV-seronegative memvere administratively
censored in 2006 and 1750 had diedApyil 1, 2007,
leaving 2015 men.

(Guptaet al., 2003) using serum samples that had been
stored at -80°C. The definition of DM as an FG
concentration of 126 mg dt or higher is consistent
with theguidelines of the Indian Diabetes Association
(2004) and Bondar and Mead (1974).

d The second end point was a combination of
incident DM and inciderttyperglycemia and was used
in the exploratory analyses of tledfects of specific
antiretroviral medications and disease stape. date of
incident hyperglycemia was defined as the midpoint

Of these 1773 (88%) werethe date of the last visit seen with an FG coneiotn

observedbetween April 1, 2007 and March 31, 2008 of 100 mg dC* (5.5 mmol L% or less and the date of

and 1627 had at least blood specimen drawn
including 1278 fasting>8 h) serunsamples on which
the glucose concentration was determined. vii¢ at

the firstvisit seen with an FG concentration between
100 and 125 mg dt (5.5 and 6.9 mmol ). The date
of the combined end point we® first of incident DM

which a participant had an initial FG concentration©f incident hyperglycemia. This combinedd point,

determination was defined as the index visit. Ag¢ th
index visit, the prevalence of DM was determined,
defined as an FG concentratiosf 126 mg dL*
(7 mmol LY or higher, self-reported DM, or self-
reporteduse of an antidiabetic medication (i.e., insulin
sulfonylureas,  thiazolidinediones, biguanides,
meglitinides, ora-glucosidasenhibitors). Age, Body
Mass Index (BMI) (calculated as weight kilograms
divided by the square of height in meters), waipt-h
ratio, educational attainment and total cholestéreél
were ascertained for all participants.

which included both  clinically  significant
hyperglycemiaand DM (Kaslowet al., 1987), was
constructed to improve the precision of thasalyses
by increasing the number of events.

'Assessment of exposure to antiretroviral therapy:
The primary exposures of interest were HIV infegtio
and antiretroviratherapy use. We classified men into
the following 3 groupsfl) HIV seronegative, (2) HIV
infected not using HAART an(B) HIV infected using
HAART. We combined HIV-infected men naising
HAART (i.e., 103 who were antiretroviral free, Sing

The study population for incident analysis Wasmgonotherapyand 49 using combination therapy at the

composed of 680f 1278 men. Of the 1278 men, 970
had an FG concentration ® mg dL* (5.4 mmol %)
or less at the index visit. Of these 9705 had follow-
up data. The exclusion of thoaéth self-reported DM
(n=22) or self-reported usef an antidiabetic
medication at the index visit (n = §)elded the 680
men used in the analysis. The FG concentratigoff
point of 98 mg d[* (which is the lower boundary of the
definition of fasting hyperglycemia (i.e., 100 mg8
(Kaslowet al., 1987) minusabout 1 SD for the glucose
assay (i.e., 1.8 mg dt.{0.09 mmol L'%})) was chosen
to ensure that the incident study population exatud
men with prevalent hyperglycemia.

End point ascertainment: Two end points were
examined in the incident study populatidfitst, the

index visit) becausef the small number of men and
similar event rates. To creatame-varying exposure
categories, men were classified at esgmiannual visit
according to HIV serostatus and self-reportesg of
antiretroviral therapy in the prior 6 months.

Based on the results of prior studies
(Tsiodraset al., 2000; Krishnaswamgt al., 2000), we
explored the effeddf the individual Pls most frequently
used at the index visitn the rate of the combined end
point by stratifying the HIV-infectedHAART group
by exposure to ritonavir, nelfinavir mesylate,
saquinavirmesylate and indinavir sulfate. To explore
the effect of disease severity on the rate the
combined end point among men exposed to HAART
at theindex visit, we compared men with a CD4 cell
count greatethan 300 cells mi to men with nadir

date of incident DM was defined as the midpointCD4 cell counts of 30@ells mni® or less. CD4 cell
betweerthe date of the last visit seen free of DM andcounts greater than 300 cells Aimrepresented

the date of thdirst visit seen with DM. Incident DM
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Statistical analysis: The Prevalence Ratio (PR) and
2-sided 95% Cls for DM was calculated
modified Poissonregression (Nooret al., 2001;
Harrell, 2001) that allowed adjustment for age Bt
measuredat the index visit. Age and BMI were
modeled as restricted cubsplines with knots at the
5th, 50th and 95th percentiles, therebreating a
smoothly joined piecewise polynomial that allowed

a flexible association between each covariate &ed t
endpoint (Zou, 2004).

For the analysis of incident DM (or the combined
end point), person-time for each participant was

calculated from the dat# the index visit to the date of
incident DM (or the date dhe combined end point) or
censoring at the last observed Vigge of the end point,
whichever came first. Incidence ratesre obtained by
dividing the number of end points by the numbér

person-years contributed to a specific category.

RESULTS

Prevalence of DM: The 1278 men who were alive and
under follow-up and had at least FG concentration
determination between April 1, 2007 aihrch 31,
2008, had a slightly higher BMI théme entire 5622 men
enrolled in Hospital of RIMS in 2006 (Table 1).
Comparedwith the 411 HIV-infected men receiving
HAART, the 710 HIV-seronegativaen were older, had
a slightly higher BMI and a lower totaholesterol level
and were more likely to have a college dedreewere
otherwise similar. Of the 411 HIV-infected men
receivingHAART at the index visit, 110 were receiving
more than 1 PI(including 13 who were receiving
lopinavir therapy), 207 wereeceiving 1 Pl (105 were
receiving indinavir; 68, nelfinavirl5, saquinavir; 13,
amprenavir and 6, ritonavir) and 94 wer receiving a
P1 (40 of 94 had never reported use of a®fthe same
411 HIV-infected men receiving HAART, 6 were
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Prevalent DM was more common among the HIV-

using ainfected group receivintdAART compared with the

HIV-seronegative group (14% Vs 5%) (Table 2).
Because the HIV-infected group receiving HAART
were youngerand had a lower BMI than the HIV-
seronegative group, the PR$ DM increased after
adjustment for these factors (PR for DM = 4.68%
Cl, 3.03-7.10). The HIV-infected men not using
HAART hadan increased risk of prevalent DM relative
to the HIV-seronegativgroup after adjustment for age
and BMI (Table 2).

Incidence of DM: The 680 men in the incidence
analysis had characteristics simitarthe overall study
group of 1278 men shown in Table 1 (datd shown).
Of these 680, 38 developed DM, 458 compldéodidw-

up without DM and 184 (27%) were lost to follow-up.
At the indexvisit, 261 of 319 HIV-infected men were
receiving antiretroviraltherapy. Of these 261, 255
provided adherence data and 222 (87féported
regimen adherence of 95% or more of the tifee
229 HIV-infected men using HAART at the index
visit hada higher rate of incident DM than the 361
HIV-seronegative menRR =4.11; 95% CI, 1.85-
9.16; Table 3) after adjustmeot age and BMI (Table
3). The associations ofsaunit increase in BMI and age
on the rate of incident DM werke34 (95% CI, 0.91-
1.96) and 1.31 (95% Cl, 1.04-1.64), respectively.

Effect of specific Pl use and CD4 cell count: Of the
680 men in the incidence analysis, 209 developed th
combined end point of DM or hyperglycemia, yielding
an adjusted RR of 1.64 (95% CI, 1.21-2.33) in theé-H
infectedgroup using HAART compared with the HIV-
seronegative groupOnly ritonavir was significantly
associated with an increased rate of the combamed
point (RR = 1.70; 95% CI, 1.08-2.68) relatit@® men

receiving more than 1 Non-Nucleoside Reversenot using ritonavir, adjusting for age, BMI, C4ll
Transcriptase Inhibitor (NNRTI}L78 were receiving 1 count and cumulative use of Nucleoside Reverse
NNRTI (92 were receiving efavirenz; A8virapine and  Transcriptase Inhibitors (NRTIs) and NNRTIs.
13, delavirdine mesylate) and 227 werereoeiving any  Classification of exposure tbe Pls as “ever or never”
NNRTI (187 of 227 had never reported NNRTI use).  yse did not change our inferen¢data not shown).

Table 1: Characteristics of 1278 men at the indsix between April and October 2008*

Current study

population HIV-seronegative HIV-seronegative ~ HI\fected using
Characteristic (N =1278) (n=710) (n =710) HAARIT= 411) p-value**
Age (years) 48 50 50 46 <.001
Body mass index***(BMI) 26 26 26 25 <.001
Waist-hip ratio 0.95 0.94 0.94 0.95 0.17
Total cholesterol level (mg dt) 202 201 201 210 <.001
Glucose level (mg dE) 90 90 90 91 0.08
CD4 count (cells m) NA NA NA 211 NA
Duration of receiving HAARTS**** NA NA NA 3.26 NA

HAART: Highly Active Antiretroviral Therapy; HIV: dman Immunodeficiency Virus; *: Data are given asdmns; **: Compared HIV-
infected receiving HAART group with the HIV-infed@roup; ***: Calculated as weight in kilograms @ed by the square of height in meters;
*xk: Years from initiation of HAART to the data oihdex visit
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Table 2: Prevalence of diabetes mellitus among 12i&® at the
index visit between April and October 2008

Diabetes mellitus*

Patient group No. of patients (%) PR (95% CI)**

Overall (N = 1278) 101 (8) NA

HIV seronegative (n =710) 33 (5) 1

HIV infected not using 11 (7) 2.21(1.12-4.38)
HAART (n = 157)

HIV infected using 57 (14) 4.64 (3.03-7.10)

HAART (n = 411)

Cl: Confidence Interval; HAART: Highly Active Angtroviral
Therapy; HIV: Human Immunodeficiency Virus; NA: Not
Applicable, PR; Prevalence Ratio; *: Fasting glsedevel of
126 mg dL? or higher; **: Prevalence ratio

Table 3: Incidence of diabetes mellitus among 68én rbetween
April 2006 and March 2008

Patient group No. of Rate per 100

(n = 680) end points  Peron-years Person-years ®5%
Overall 38 1451.0 2.6 (1.9-3.6)

HIV seronegative 10 703.3 1.4 (0.8-2.6)

HIV infected not 4 236.3 1.7 (0.6-4.5)

using HAART

HIV infected 24 506.8 4.7 (3.2-7.1)

using HAART

Cl: Confidence Interval; HAART: Highly Active Angtroviral
Therapy; HIV: Human Immunodeficiency Virus; NA: Napplicable

Among the 229 HIV-infected men using HAART,
the 157 with a CD4 cell count of 300 cells iirar less

group in many of the initial studies precluded aatai
estimate®f relative risk. Justmaet al. (2003) recently
reported a relativesk of incident self-reported DM of
2.0 (95% CI, 1.0-4.1)when HIV-infected women
receiving a Pl were compared withldlV-seronegative
subgroup prospectively followed in the Women’'s
Interagency HIV Study.

Antiretroviral medications likely play a causatioe
permissiverole in the pathogenesis of hyperglycemia in
HIV-infected patients (Justmaabal., 2003; Mehtat al.,
2003; Krishnaswamygt al., 2000).In present study, we
explored the association of several speéiie with the
risk of incident hyperglycemia and DM. Only ritoriav
use was significantly associated with an increassd
of acombined end point of DM or hyperglycemia. In
vitro evidencesuggests that ritonavir is associated with
both the developmentf insulin resistance (Harrell,
2001; Ramachandraat al., 2002, Leest al., 2004) and
impaired B-cell function (Murataet al., 2000). In
clinical studies and in healthy volunteers, administration
of ritonavir-containingregimens has been linked to
worse glucose homeostasis (Dufet al., 2004).
Because 94% of men in our study who were receiving
ritonavirtherapy were also receiving at least 1 other PI,
it is uncleaiif the effect is due to ritonavir per se or the
combinatiorof Pls. Given the few end points, however,

at the index visit developgde combined end point at a these results requinedependent replication.

significantly increased rate compareith the 72 with a
nadir CD4 cell count greater than 300 cells Thm

Human immunodeficiency virus-related factors
may be importanin the development of metabolic

(RR = 1.67; 95% CI, 1.00-2.80, adjusted for age,|BM abnormalities in HIV-infectegatients. Severity of HIV

and duration of HAART (<2 years Vs >2 years).

DISCUSSION

disease, as estimated by the n&id4 cell count, has
been associated with increased risk of lipoatrophy
(Martinezet al., 2004 and Wu and Ke, 2000phmbined
lipodystrophy (Lichtenstein et al., 2003), and

We report that during a 3-year follow-up period in cardiovascular disease (Mawsl., 2002;Davidet al.,

the Hospital of RIMS24 (10%) of 229 HIV-infected
subjects receiving HAART developddM compared

2002). In thepresent study, HIV-infected men with
lower CD4 cell countBad an increased risk of incident

with 10 (3%) of 361 HIV-seronegative men. After glucose abnormalities comparegh those with higher

adjustment for BMI and age, this difference repntse

CD4 cell counts. The possibilitythat confounding

a greatethan 4-fold increase in the risk of incident DM factors, such as more diabetogenic antiretroviral

among HIV-infectedubjects receiving HAART.

regimens in the more severely ill patients, comuiieiol

These findings support and extend previouslyto this finding cannot be excluded. To assess the

observed increasem both prevalent and incident
fasting hyperglycemia and DNMmong HIV-infected
patients receiving HAART. Initial reporéstimated a 5-
7% cumulative incidence of DM in HIV-infected
patients receiving HAART (Mehtaet al., 2003;
Nightingale, 1997; Cox and Oakes, 1984\t these
studies were relativelysmall, were based on
retrospective record review and used legprous
ascertainment techniques, such as

random blood The

contribution of disease-relatedfactors in the
pathogenesis of hyperglycemia and DM in the setifng
HAART, HIV-infected patients not exposed to HAART
are aressential comparison group. In present study, the
small size ofthis group precluded a thorough analysis.

CONCLUSION

present study had several additional

glucosevalues (Nightingale, 1997; Cox and Oakes,limitations. First, owing to the semiannual Vvisit

1984). In addition, the lack of an internal compari
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concentration measurement and werecooffirmed by  Harrell, F.E., 2001. Regression Model StrategieghW

a duplicate measurement on a subsequent day as Applications to Linear Models, Logistic

suggested by the Indian Diabetes Association (2004) Regression and Survival Analysis. Springer
and Bondar and Mead (1974). Also, since 1278 of the  Publishing Co. Inc., New York, pp: 568.

original 5622 Hospital of RIMSparticipants were Indian Diabetes Association, 2004. Clinical pragtic
included in the study, it is possible tisalection biases recommendations. Diabetes Care, 27: 1-150.

may have influenced our results. In additiomident ~ Justman, J., L. Benning and A. Danoff, 2003. Psiea

rates may have been S||ght|y underestimated becduse inhibitor use and the incidence of diabetes mallitu

the intermittently missing FG concentration data. in a large cohort of HIV-infected women. J.
Acquir. Immune Defic. Syndr.,, 32: 298-302.
ACKNOWLEDGMENT PMID: 12626890

Kaslow, R.A., D.G. Ostrow, R. Detels, J.P. Phaid an
This study was supported by the Department of C.R. Rinaldo, 1987. The Multicenter AIDS Cohort
Zoology, Kakatiya University with additional Study: rationale, organization and selected
supplementafunding from the Andhra Pradesh Social characteristics of the participants. Am. J.
Welfare Departmenfuthors thanks to Director, RIMS Epidemiol., 126: 310-318. PMID: 3300281
Hospital of Adilabad. This study was presentedantp Krishnaswamy, G., D.S. Chi, J. Kelley, F. Sarubbi,
at the Second Annual Science Symposium on  J.K., Smith and A. Peiris, 2000. The cardiovascular
HIV/AIDS; 28th and 29th August, 2009, SERC, CSIR, and metabolic complications of HIV infection.

TaramaniChennai, India. Cardiol. Rev., 8: 260-268. PMID: 11174904
Lee, G.A., T. Seneviratne and M.A. Noor, 2004. The
REFERENCES metabolic effects of lopinavir/ritonavir in HIV-

negative men. AIDS, 18: 641-649. PMID:

Bondar, R.J. and D.C. Mead, 1974. Evaluation of 15090769
glucose-6-phosphate dehydrogenase frontkichtenstein, K.A., K.M. Delaney and C. Armon, 2003
leuconostoc mesenteroides in the hexokinase Incidence of and risk factors for lipoatrophy
method for determining glucose in serum. Clin. ~ (abnormal fat loss) in ambulatory HIV-1-infected
Chem., 20: 586-590. PMID: 4363766 patients. J. Acquirimmune Defic. Syndr., 32: 48-56.

Carr, A., K. Samaras, A. Thorisdottir, G. Kaufmann ~ PMID: 12514413 _ _
D. Chisholm and D. Cooper, 1993. Diagnosis,Mart'neZv E., P. Domingo and M.J. Galindo, 2004kRi

inhibitor-associated lipodystrophy, hyperlipidaemia ~ HIV receiving antiretroviral therapy that contains
and diabetes mellitus: A cohort study. Lance, lopinavir-ritonavir. Clin. Infect. Dis., 38: 1017-1023.
353: 2093-2099. PMID: 10382692 PMID: 15034836 i g y .
Cox, D.R. and D. Oakes, 1984. Analysis of SurvivaIMauss' S., M. Corzillus an E Wo . 2002. Ris
Data. Chapman and Hall, New York, pp: 593. factors for the HIV-associated lipodystrophy

L syndrome in a closed cohort of patients after 3
Dufezr(,)cl)\ill., Ybi’;leeée’ iiéeﬁgfgﬁgemi\;vs 3?\? Gp.r(?treeavgse’ years of antiretrovirafreatment. HIV Med., 3: 49-55.

hibit h e bet I funct PMID: 12059951
INNIDILOTS Wi pancreatic - beta-ce unction. Mehta, S., R. Moore, D.L. Thomas, R.E. Chaisson and

Naunyn  Schmiedebergs Arch.  Pharmacol.,” ™ \;'s™'s Ikowski, 2003. The effect of HAART and

369: 583-590. PMID: 15197535 : .
] . HCV infection on the development of
David, M.H., R. Hornung and C.J. Fichtenbaum, 2002. hyperglycemia among HIV-infected persons. J.

Ischemic cardiovascular disease in persons with Acquir. Immune Defic. Syndr., 33: 577-584.

human immunodeficiency virus infection. Clin. PMID: 12902801

Infect. Dis.,34: 98-102. PMID: 11731952 Murata, H., P.W. Hruz and M. Mueckler, 2000. The
Dybul, M., A.S. Fauci, J.G. Bartlett, J.E. Kaplanda mechanism of insulin resistance caused by HIV

A.K. Pau, 2002. Guidelines for using antiretroviral protease inhibitor therapy. J. Biol. Chem.,

agents among HIV-infected adults and adolescents. 275: 20251-20254. PMID: 10806189

Ann. Intern. Med., 137: 381-433. PMID: 12617573 Nightinga|e’ S.L., 1997. From the food and drug
Gupta, A., R. Gupta, M. Sarna, S. Rastogi, V. Gupta  administration. J. Am. Med. Assoc., 278: 379.

and K. Kothari, 2003. Prevalence of diabetes,Noor, M.A., K. Mulligan, J.M. Schwarz, R.A. Halvas,

impaired fasting glucose and insulin resistance M. Schambelan and C. Grunfeld, 2001. Metabolic

syndrome in an urban Indian population. Diabetes  effects of indinavir in healthy HIV-seronegative

Res. Clin. Pract., 61: 69-76. PMID: 12849925 men. AIDS, 15: F11-18. PMID: 11399973

101



Am. Med. J. 1 (2): 97-102, 2010

Ramachandran, A., C. Snehalatha and V. Vijay, 2002Wallli, R., F.D. Goebel and T. Demant, 1998. Impagire
Temporal changes in prevalence of type 2 diabetes glucose tolerance and protease inhibitors. Ann.
and impaired glucose tolerance in urban southern Intern. Med., 129: 837-838. PMID: 9841594
India. Diabetes Res. Clin. Pract., 58: 55-60. PMID:Walli, R., O. Herfort and G.M. Michl, 2001. Treatmte
12161057 with protease inhibitors associated with peripheral

Saves, M., F. Raffi and J. Capeau, 2002. Facttatece insulin resistance and impaired oral glucose
to lipodystrophy and metabolic alterations in  tolerance in HIV-1-infected patients. AIDS,
patients with human immunodeficiency virus 12: F167-F173. PMID: 9814858
infection receiving highly active antiretroviral \wy, S.C., and D.S. Ke, 2000. The agreement between

therapy. Clin. Infect. Dis., 34: 1396-1405. PMID: self-reporting and clinical diagnosis for selected
11981737

) medical conditions among the elderly in Taiwan.

Tsiodras, S., C. Mantzoros, S. Hammer.an_d .|\/|. Samore  pyplic Health, 114: 137-142. PMID: 10800154
2000. Effects of protease inhibitors on 7o, G. 2004. A modified Poisson regression apghoa
hyperglycemia, hyperlipidemia and lipodystrophy: 5 prospective studies with binary data. Am. J.

A S-year cohort study. Arch. Intern. Med.,  Epigemiol., 159: 702-706. PMID: 15033648

160: 2050-2056. PMID: 10888979

102



