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Abstract

Background—Convenient dosing, potency, and low toxicity support use of tenofovir disoproxil
fumarate (TDF) as preferred nucleotide reverse transcriptase inhibitor (NRTI) for HIV-1
treatment. However, renal and metabolic safety of TDF compared to other NRTIs has not been
well described in resource-limited settings.

Methods—This was a secondary analysis examining the occurrence of renal abnormalities (RAS)
and renal and metabolic serious non-AlDS-defining events (SNADEs) through study follow-up
between participants randomized to zidovudine (ZDV)/lamivudine/efavirenz and TDF/
emtricitabine/efavirenz treatment arms within A5175/PEARLS trial. Exact logistic regression
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explored associations between baseline covariates and RAs. Response profile longitudinal analysis
compared creatinine clearance (CrCl) over time between NRTI groups.

Results—Twenty-one of 1,045 participants developed RAs through 192 weeks follow-up; there
were 15 out of 21 in the TDF arm (P = .08). Age 41 years or older (odds ratio [OR], 3.35; 95% ClI,
1.1-13.1), history of diabetes (OR, 10.7; 95% CI, 2.1-55), and lower baseline CrCl (OR, 3.1 per
25 mL/min decline; 95% CI, 1.7-5.8) were associated with development of RAs. Renal SNADES
occurred in 42 participants; 33 were urinary tract infections and 4 were renal failure/insufficiency;
one event was attributed to TDF. Significantly lower CrCl values were maintained among patients
receiving TDF compared to ZDV (repeated measures analysis P = .05), however worsening CrCl
from baseline was not observed with TDF exposure over time. Metabolic SNADEs were rare, but
were higher in the ZDV arm (20 vs 3; P <.001).

Conclusions—TDF is associated with lower serious metabolic toxicities but not higher risk of
RAs, serious renal events, or worsening CrCl over time compared to ZDV in this randomized
multinational study.
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Antiretroviral therapy (ART) can effectively reduce HIV-related morbidity and mortality in
developed and developing countries.1~* Differences in population sociodemographics,
accessibility, and costs are responsible for the discrepancy in HIV treatment
recommendations between rich and poor resource settings.>~12 However, evidence
indicating the benefit of ART to prevent HIV transmission and improve survival of non-
AIDS-defining diseases supports earlier initiation of HIV treatment and promotes the use of
efficacious, less toxic, and conveniently available agents.13

The 2013 World Health Organization’s (WHO) consolidated guidelines on the use of
antiretroviral drugs for treating and preventing HIV infection expanded the
recommendations on initiation of ART by including all HIV-infected individuals with CD4
cell counts <500 cells/pL, active tuberculosis, hepatitis B coinfection, and severe liver
disease; in sero-discordant relationships; in pregnant and breastfeeding women; and in
children under age 5 years regardless of their CD4 cell count. A combination of tenofovir
disoproxil fumarate (TDF) plus emtricitabine (FTC) or lamivudine (3TC) as the nucleoside
reverse transcriptase inhibitor (NRTI) backbone with efavirenz (EFV) has been listed as the
preferred first-line regimen for treatment of naive individuals, leaving zidovudine (ZDV) as
an alternative.12 A decline in the cost of TDF’s generic form, once-daily dosing, potency
and durability of viral suppression, and low toxicity are some of the advantages of a TDF-
based regimen. However, evidence supporting the superiority of TDF compared to ZDV is
derived from industry-sponsored randomized controlled trials in developed countries, and
data from middle- and low-income countries are scarce.14-17

The AIDS Clinical Trials Group (ACTG) 5175 study, based on a population more
representative of the global epidemic, showed that ZDV/3TC + EFV was equally effective
as TDF/FTC + EFV, but more laboratory abnormalities and side effect symptoms requiring
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drug substitutions were observed in the ZDV-containing treatment arm. An analysis of the
safety profile of both NRTI regimens will help determine the optimum ART regimen in a
population in which laboratory monitoring of drug-related toxicity can be limited.18

Serious metabolic abnormalities such as loss or accumulation of subcutaneous body fat,
insulin resistance, dyslipidemia, lactic acidosis, myopathy, and pancreatitis have been
recognized as complications of long term NRTI use, particularly thymidine analogues.19-22
The incidence of these complications with ZDV use is lower compared to stavudine and
didanosine but is higher than with TDF.23-25

In contrast, TDF use is associated with potential bone demineralization and a risk of kidney
injury manifested as acute or chronic renal failure, proximal tubular dysfunction, and
nephrogenic diabetes insipidus. Nonetheless, postmarketing safety data and meta-analysis
have shown that TDF-associated nephrotoxicity is rare and only a modest decline in
glomerular filtration rate (GFR) is observed among TDF recipients. Estimating the rates of
TDF-associated nephrotoxicity in poor resource settings is important, as prevalence of
preexisting renal insufficiency can be higher and a strong pharmacovigilance system is
absent. The purpose of this study is to evaluate the occurrence of metabolic and renal
adverse events associated with the use of ZDV- and TDF-based regimens among
participants of the ACTG 5175 trial.

METHODS

The ACTG 5175 study, also known as Prospective Evaluation of Antiretrovirals in Resource
Limited Settings (PEARLS) Study, was a phase 1V, prospective, randomized, open-label,
noninferiority trial designed to evaluate the efficacy and safety of 3 different drug
combinations for initial treatment of HIV-1-infected individuals in resource-limited
settings.1® The present study is a safety secondary analysis focusing on the renal and
metabolic safety outcomes among participants randomized to ZDV- and TDF-based
regimens within the original study. Other secondary safety analyses will be reported
elsewhere.

Participants were recruited from 9 selected countries in Africa (Malawi, South Africa,
Zimbabwe), Asia (India, Thailand), the Caribbean (Haiti), South America (Brazil, Peru), and
North America (United States). Enroliment occurred from May 2005 through July 2007.
Study population included individuals =18 years of age with documented HIV-1 infection,
with CD4+ cell counts <300 cells/mm3 in the preceding 90 days, and who were ARV naive
or had a cumulative ART exposure of less than 7 days prior to study (single-dose nevirapine
or ZDV use to prevent mother-to-child HIV transmission was allowed). Individuals with an
absolute neutrophil count <750 cells/mL, hemoglobin <7.5 g/dL, platelet count <50,000
cells/mL, estimated creatinine clearance (CrCl) by Cockcroft-Gault method <60 mL/min,
total bilirubin >2.5-fold above the upper limit of normal, aspartate or alanine transaminases
>5-fold above the upper limit of normal, history of inflamed pancreas within 3 years, active
alcohol or drug dependence, who suffered from an untreated (or treated for less than 14
days) serious infections, received radiotherapy or systemic chemotherapy within 45 days
prior to study entry, or had a positive pregnancy test, were excluded. Only participants
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assigned to treatment arm A, ZDV 300 mg and 3TC 150 mg twice daily plus EFV 600 mg
daily (ZDV/3TC + EFV), and arm C, TDF 300 mg and FTC 200 mg once daily plus EFV
600 mg once daily (TDF/FTC + EFV), were included in this analysis. Study follow-up
closeout visits were conducted between April 1 and May 31, 2010. Further details of the
study design and methodology have been published.18

Clinical and laboratory evaluations including serum chemistries and liver function tests were
scheduled at screening, study entry, weeks 2, 4, 8, 12, 16, 20, and 24, and then every 8
weeks until closeout visits. Urine dipstick for protein and glucose were recorded every 24
weeks. CrCl was calculated by Cockcroft-Gault equation using the concurrent serum
creatinine level and weight every 24 weeks. Lactate, lipase, creatine kinase, and
triglycerides values were only obtained when there was a suspected lactic acidosis or
pancreatitis diagnosis. Self-reported or physically evident fat deposit changes suggestive of
lipoatrophy and lipodystrophy were assessed by anthropometrical measurements at
scheduled events. Dual energy x-ray absorptiometry (DEXA) T score to measure bone
marrow density (BMD) was not obtained routinely.

This adverse event analysis included occurrence of any renal abnormality and renal or
metabolic serious non-AIDS-defining events (SNADEs). Renal abnormality was defined as
either a serum creatinine level 21.9 mg/dL (grade 3 or 4 serum creatinine levels according to
the US Division of AIDS Table for Grading the Severity of Adult and Pediatric Adverse
Events) or calculated CrCl < 50 mL/min. The first component of this outcome was part of
the primary safety analysis already reported.18 Because renal events defined by this criterion
were rare, the second component was added for the current analysis. Renal and metabolic
diagnoses that qualified as SNADEs used a standardized definition that has been utilized in
other large ACTG studies.28:27 Diagnoses qualifying as renal SNADEs included
nephrolithiasis, proximal renal tubular dysfunction, HIV nephropathy, drug-induced
nephropathy, and the following diagnoses if approved by blinded central medical review:
renal insufficiency/failure, acute renal insufficiency, cystitis/urinary tract infection, calculus
of ureter, hydronephrosis, pyelonephritis, renal cyst, unspecified urethral stricture and
urethritis. Diagnoses qualifying as metabolic SNADEs included diabetes/glucose
intolerance, diabetic ketoacidosis, lipoatrophy/fat loss, fat accumulation, hypogonadism,
pancreatitis, lactic acidosis, and additionally thyroid disease if approved by blinded central
medical review.

In addition, we explored the association between urine abnormalities (either protein = 2+ or
urine glucose = 1+ from dipstick testing) and serum creatinine values in order to assess
whether simple urine dipstick might be used as a less invasive and cheaper monitoring
parameter for renal abnormalities. Finally, comparisons of CrCI changes over time were
performed between participants assigned to TDF versus those assigned to ZDV arm.

Exact logistic regression modeling explored the association between baseline covariates and
renal abnormality outcome. Wilcoxon rank-sum tests were used to compare serum creatinine
levels with abnormal urine dipstick results every 24 weeks. Response profile repeated
measures analysis (using unstructured covariance structure) compared changes in CrCI over
time (weeks 24, 48, 96, and 144) by randomized treatment group.
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RESULTS

The study population included 1,571 individuals with HIV-1 infection, recruited from 9
countries (including 8 low- and middle-income countries) in 4 continents. A total of 1,045
individuals were randomized to the EFV-containing arms: 519 participants to the ZDV/3TC
+ EFV arm and 526 to the TDF/FTC + EFV arm. Participant’s baseline demographic and
clinical characteristics were comparable in both treatment arms, as expected by
randomization. Follow-up was completed in 84% of the participants in the ZDV treatment
arm and in 80.5% of the participants in the TDF treatment arm with a median follow-up of
184 weeks. A total of 38 deaths were recorded among study participants (20 deaths in the
TDF arm and 18 in the ZDV arm), and inability to reach the clinic was the most common
reason for loss to follow-up; details have been reported elsewhere.18

Already published data show that primary safety outcomes (time to grade 3 or higher sign/
symptom, laboratory abnormality, or discontinuation of study regimen) occurred in 243
(46%) of participants assigned to TDF/FTC + EFV versus 313 [60%)] of participants
assigned to ZDV/3TC + EFV (hazard ratio [HR], 0.64; 95% confidence interval [CI], 0.54—
0.76).18 Occurrence of a grade 3 or higher sign or symptom was not significantly different
between arms (115 vs 116 events; HR, 0.96; 95% Cl, 0.74-1.24), whereas the number of a
grade 3 or higher laboratory abnormality was significantly higher in ZDV/3TC + EFV arm
(154 vs 98 events; HR, 0.55; 95% CI, 0.43-0.71). By 192 weeks, the cumulative probability
of developing a grade 3 or 4 laboratory abnormality was 19.7% for the TDF-containing arm
versus 40.9% for the ZDV-based regimen. Hematologic abnormalities such as neutropenia
and anemia were the most common laboratory abnormalities recorded; nonetheless
hematologic adverse events are not included in this secondary analysis. Severe or life-
threatening metabolic and renal laboratory abnormalities were rare.18

Grade 3 or higher serum creatinine levels were detected in 10 participants, whereas CrCl <
50 mL/min was observed in 16 individuals, making a total of 21/1,045 participants meeting
our definition of renal abnormality though study follow-up (5 participants experienced both
components of the renal abnormality outcome but not necessarily simultaneously). Table 1
shows a comparison of baseline characteristics between patients with and without a renal
abnormality outcome. Although 15 of the 21 participants with renal abnormality outcome
had been assigned to the TDF/FTC + EFV treatment arm compared to 6 in the ZDV/3TC
+EFV treatment arm, this difference was not statistically significant at the nominal .05 level
(P =.08). The majorities of patients with renal abnormalities were men (57%), recruited
from Malawi (38%) or India (24%), and were significantly older than those not experiencing
such an event (median age of 41 vs 34 years). Significantly lower baseline CrCl was
observed in the renal abnormality group (median 77.4 mL/min) compared to those without
renal abnormality (median 99.0 mL/min).

Logistic regression models of renal abnormality outcome exploring association with
covariates such as treatment arm, baseline age, body mass index (BMI), HIV-1 viral load
and CD4 cell count, CrCl, history of an AIDS event, history of tuberculosis, history of
hypertension, history of diabetes, and abnormal baseline urine dipstick result are shown in
Table 2. Older age was associated with higher odds of developing a renal abnormality
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outcome, particularly among those 41 years or older (odds ratio [OR], 3.35; 95% ClI, 1.1-
13.1) compared to less than 29 years as reference group. A decline in CrCI of 25 mL/min
from baseline CrCl (OR, 3.1; 95% ClI, 1.7-5.8) and a history of diabetes were also
associated with higher odds of developing a renal abnormality (OR, 10.7; 95% CI, 2.1-55).

Regarding SNADEs, previously reported data had shown that bacterial infections (12%)
were the most common, followed by neuropsychiatric disorders (9%) and renal diagnoses
(4%). A total of 42 participants had renal SNADEs recorded and they are summarized in
Table 3. Thirty-three (79%) of recorded renal SNADES were urinary tract infections. Two
diagnoses of renal failure and 2 diagnoses of acute renal insufficiency were included in the
renal SNADEs category after chair review; 3 of the cases had severe or life-threatening
serum creatinine levels and met our definition of renal abnormality. The remaining case of
acute renal insufficiency was due to sepsis as a complication of underlying lymphoma
resulting in patient’s death and was not included in the renal abnormality analysis. Only one
case of acute renal insufficiency was attributed to TDF at 197 weeks of treatment and
withholding the drug resulted in improvement. Metabolic SNADES were rare, occurring in
only 23 participants (Table 4). Participants assigned to the TDF/FTC + EFV arm had fewer
serious metabolic diagnoses compared to participants assigned to ZDV/3TC + EFV (3 vs 20
participants; P < .001). Eight diagnoses of lipoatrophy (40%) were recorded in the
ZDV/3TC + EFV arm compared to none in the TDF/FTC + EFV arm. Six of the cases were
women, and the majority of the events were captured after the second year of treatment.
Pancreatitis was the second most common recorded SNADE, with 5/6 cases randomized to
the ZDV-based treatment arm; however 2 of these cases were attributed to gallstones. Other
metabolic diagnoses of interest such as lactic acidosis, glucose intolerance, hyperthyroidism,
and fat accumulation were rare.

Rates of proteinuria detected by urine dipstick were also comparable between both treatment
arms; except at week 144 and 168 when higher rates (mostly trace proteinuria) were
reported among those in the TDF/FTC + EFV arm compared to the ZDV/3TC + EFV arm
(19% vs 13%, P =.008, and 18% vs 12.4%, P =.043, respectively) as shown in Table 5.
Association of serum creatinine levels and significant urine dipstick (protein = 2+ or glucose
> 1+) were not statistically significant at any time point. When analyzing the trend of CrCl
over time by treatment arm, we observe a statistically significant lower value in the TDF-
based arm as compared to the ZDV-based arm. However the magnitude of this difference
was small, as shown in Figure 1 (medians ranging from 98 vs 106 mL/min at 24 weeks, P <.
001, to 103 vs 106 mL/min at 96 weeks, p = .07; repeated measures analysis, P = .05).
Nonetheless, we did not observe significant changes in calculated changes in CrCI from
baseline over time in the TDF-based treatment arm compared to ZDV (Figure 2).

DISCUSSION

TDF is now the world’s preferred first-line NRTI for HIV treatment.” 12 Renal safety of the
drug has been questioned, although data from developed countries reported rates of serious
renal adverse events and graded elevations in serum creatinine in only 0.5% and 2.2% of
evaluated patients, respectively.?8 This present analysis, comparing the safety of these 2
NRTI regimens in the largest cohort available from a resource-limited setting, did not find a
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significant difference in decline in creatinine clearance below 50 mL/min, development of
grade 3 or 4 serum creatinine levels, or serious renal adverse events associated with TDF use
when compared to ZDV. Our findings are consistent with case control studies and clinical
trials showing no significant difference in renal toxicity between TDF and other NRTIs as
initial ART regimen.2%-31 Nonetheless, only a small number of renal events were recorded.

As previously reported, we found that older age and lower baseline CrCl were associated
with development of renal abnormalities.28 32 No significant association was found between
race and renal abnormalities despite a predominance of Blacks in this study sample. CD4
cell count, weight, or BMI were not significantly associated with renal abnormality outcome
as has been observed in other studies, but the sample sizes were small.32 Diabetes is a
known predisposing condition for renal damage and has been associated with an enhanced
risk of nephrotoxicity in patients treated with TDF.33 In this study sample, baseline diabetes
was associated with increased risk of development a renal abnormality, however only a
small number of diabetic cases were recorded in each study group.

Similar to study Gilead 934, occurrence of serious renal adverse events leading to death,
drug discontinuation, and serious morbidity outcomes was not significantly higher among
TDF versus ZDV recipients.14 TDF-associated renal failure requiring drug discontinuation
was reported in only one participant. No cases of Fanconi syndrome were reported, and none
were suggested by results of serum phosphorus and urine dipstick for protein and glucose,
used as surrogates of tubular dysfunction. However, detection of early or mild cases of
proximal tubulopathy might have been missed, as more specific testing to assess this
complication (eg, measurements of urine phosphorus, amino acids, and uric acid) was not
routinely performed. Rates of proteinuria were similar in both treatment arms, with slightly
more abnormalities in TDF treatment arm at week 144, but results at this distant follow-up
time may be biased due to missing data based on both drop-out or unrecorded values (only
77% of total participants collected samples).

Although calculated CrCl values were significantly lower in patients receiving TDF
compared to ZDV, the magnitude of this difference was small and values were maintained
above 90 mL/min, which questions its clinical significance. This finding is likely related to a
lower baseline CrCl in the TDF-based treatment arm and results should not be over-
interpreted. Nonetheless, we did not observe any significant differences in CrCl changes
from baseline over time in the TDF treatment arm compared to ZDV, as suggested in other
large cohorts.34-36 In fact, differences in CrCl compared to baseline were smaller in the
TDF treatment arm and were maintained through the study period (Figure 2).34-36

Fat redistribution, particularly lipoatrophy, has been associated with NRTI use. This side
effect has been linked particularly to stavudine and ZDV use, with evidence suggesting
reversibility after switching to abacavir, TDF, or an NRTI-sparing regimen.23 Similarly we
found that all cases of lipoatrophy were probably associated with either stavudine or ZDV
use (as the protocol allowed single drug substitutions of stavudine with ZDV), and none
were associated to TDF use. However, the diagnosis of lipodystrophy was based on physical
changes perception and anthropometric measures and was not confirmed by an objective
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evaluation of fat redistribution such as DEXA, computed tomography (CT), or magnetic
resonance (MRI).

This study was limited by being a secondary analysis of already collected data. Appropriate
evaluations to assess proximal tubular dysfunction, bone densities, or fat redistribution were
not performed in the original study. The small number of renal and metabolic adverse events
in our analysis was a result of prescreening eligibility criteria selecting for individuals
potentially at lower risk for developing this toxicities, hence these results should be
interpreted with caution to avoid effect overestimation. In addition, the use of the Cockroft-
Gault formula to estimate the CrCl has not been well validated for HIV-positive individuals
and can overestimate CrClI values, however is a common formula used in clinical practice
and has been used in similar studies to evaluate renal function.

CONCLUSIONS

This secondary analysis of the PEARLS study suggests that TDF-associated renal toxicity in
resource-limited settings is low and not significantly higher than that of ZDV-based
regimen, whereas metabolic safety of TDF is superior to ZDV. TDF exposure was not
associated with worsening or clinically significant changes in CrCl over time compared to
baseline. These data support current WHO recommendations escalating TDF as preferred
NRTI in low-income countries. Based upon the data derived from this particular study,
routine laboratory monitoring for TDF-associated nephrotoxicity may seldom be required
except in select patient populations, such as older individuals (particularly above age 40),
with a history of diabetes or with lower baseline CrCl.
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Calculated creatinine clearence levels over time: Median [Q1,Q3]
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Figure 1.

Calculated creatinine clearance (CrClI) over time by treatment group. Continuous line
represents treatment arm A (zidovudine/lamivudine + efavirenz [ZDV/3TC + EFV]) dotted
line represents treatment arm C (tenofovir/emtricitabine + efavirenz [TDF/FTC + EFV]).
Statistically significant differences in CrCl were found at week 24, 48, 72, 144, and 192 by
Wilcoxon test.
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Calculated creatinine clearence differences over time: Median (Q1,Q3)

3 —_
E o
£
)
S
@
o
g 10
e
®
&
[
S oA
—
QO
[+ 4
o
2
o
O .10 4
T T T T L i T T '
0 24 48 72 96 120 144 168 192
No. of Subjects
Arm A are 430 434 483 438 a7 420 353 230
AmC 483 442 429 433 437 433 428 373 248
—2-—-—39

Figure2.
Changes in creatinine clearance (CrCl) over time compared to baseline by treatment group.

Continuous line represents treatment arm A (zidovudine/lamivudine + efavirenz [ZDV/3TC
+ EFV]) dotted line represents treatment arm C (tenofovir/emtricitabine + efavirenz
[TDF/FTC + EFV]). No statistically significant differences in CrCl changes from baseline
over time were observed after week 48 when comparing TDF and ZDV treatment arms.
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Table 1

Pretreatment characteristics of study sample by renal abnormalities during study follow-up

Renal abnormality

Characteristics No (n = 1,024) Yes(n =21) Total (N=1,045) P
Randomized treatment arm, n (%)2
ZDVI/3TC + EFV 513 (50) 6 (29) 519 (50) 08b
TDF/FTC + EFV 511 (50) 15 (71) 526 (50)
Age, years, median (IQR) 34 (29-40) 41 (32-46) 34 (29-41) 006C
Sex, n (%)
Female 474 (46) 9 (43) 483 (46) 83b
Male 550 (54) 12 (57) 562 (54)
Country strata, n (%)
Brazil 154 (15) 1(5) 155 (15) o7d
Haiti 67 (7) 1(5) 68 (7)
India 164 (16) 5(24) 169 (16)
Malawi 139 (14) 8(38) 147 (14)
Peru 86 (8) 0 (0) 86 (8)
South Africa 139 (14) 1(5) 140 (13)
Thailand 66 (6) 1(5) 67 (6)
United States 138 (13) 2 (10) 140 (13)
Zimbabwe 71(7) 2 (10) 73(7)
Body mass index, kg/m?, median (IQR) 225(20.2-25.2)  21.6(18.9-24.4) 22.4(20.2-25.2) 28C
Screening CD4 cell count, cells/uL, median (IQR) 167 (89-229) 145 (75-215) 167 (89-228) 46C
Plasma HIV-1 viral load, log,q copies/mL, median (IQR) 5.0 (4.6-5.4) 5.3 (4.7-5.5) 5.0 (4.6-5.4) 24C
History of AIDS related diagnoses, n (%)
No 916 (89) 16 (76) 932 (89) o7b
Yes 108 (11) 5 (24) 113 (11)
History of tuberculosis, n (%)
No 838 (32) 15 (71) 853 (82) o5b
Yes 186 (18) 6 (29) 192 (18)
History of hypertension, n (%)
No 967 (94) 19 (90) 986 (94) 3ab
Yes 57 (6) 2 (10) 59 (6)
History of diabetes, n (%)
No 1014 (99) 19 (91) 1,033 (99) <0010
Yes 10 (1) 2(9) 12 (1)
Creatinine clearance by CG, mL/min, median (IQR)® 99.0(81.6-121.1)  77.4(67.5-920) 98.3(80.9-120.9) < gp1C
Abnormal urine dipstick, n (%)f
No 935 (91) 16 (76) 951 (91) 17b
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Renal abnor mality
Characteristics No (n = 1,024) Yes(n=21) Total (N=1,045) P
Yes 39 (4) 2 (10) 41 (4)
Missing 50 (5) 3(14) 53 (5)

Note: CG = Crockoft-Gault; ZDV = zidovudine; 3TC = lamivudine; EFV = efavirenz; TDF = tenofovir; FTC = emtricitabine; IQR = interquartile

range.
aPercentages are column percentages.
b_. |

Fisher’s exact test.
& )

Exact Wilcoxon test.

dChi-square test.

e . . .
A total of 11 missing values (all in the “no” renal abnormality group).

fo. . .
Urine dipsticks positive for protein = 2+or glucose = 1+.
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Logistic regression analysis of the association between pretreatment covariates and renal abnormality during

follow-up (n=21)

Variable

Univariate analyses

Oddsratio (95% CI)

P

Age (vs <29 years)

29 to <34 years

34 to <41 years

=41 years
Assigned treatment arm (C vs A)@
Body mass index, m/kg?
Country (vs USA)

Brazil

Haiti

India

Malawi

Peru

South Africa
Thailand
Zimbabwe
Plasma HIV-1 viral load, log;q copies/mL
CD4 cell count, per 50 cells/uL
Creatinine clearance, per 25 mL/min decrease from baseline
History of hypertension
History of diabetes
History of AIDS event

History of tuberculosis

Abnormal urine dipstick®

0.97 (0.2-4.6)
0.81 (0.2-3.8)
3.35 (1.1-13.1)
251 (0.91-8)

0.94 (0.84-1.05)

0.45 (0.04-5)
1.03 (0.09-11.6)
2.1 (0.4-11)
3.97 (0.83-19)
NoneP

0.5 (0.04-5.5)
1.05 (0.09-11.7)
1.94 (0.27-14.1)
1.68 (0.79-3.57)
1(0.99-1)
3.1(1.7-5.8)
1.05 (0.03-6.9)
10.7 (2.1-55)
2.7 (0.95-57.4)
1.8 (0.57-5.0)
3.0 (0.32-13.5)

.008

.08

.25
.072

15

<.001
.93
.045
13
.25
17

a, . . . - . . o .
Assigned treatment arm A: zidovudine/lamivudine + efavirenz; arm C: tenofovir/emtricitabine + efavirenz.

No estimate. Peru had no events; model excluding 86 participants from Peru resulted in very similar odds ratio.

CUrine dipstick positive for protein (= 2+) or glucose (= 1+); 3 missing values.
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Protein urine dipstick results over time by treatment arm

Table 5

Page 18

Protein by urine dipstick AZTI3TCIEFV | TDF/FTCIEFV | Tqtq) P value?
Week 0P
No. of subjects on Step 1¢ 519 526 1,045
No. of urine specimens collected | 497 495 992
Protein - Negative, n (%)d 377 (75.9) 353 (71.3) 730(73.6) | .10
Trace 52 (10.5) 81 (16.4) 133 (13.4)
1+ 46 (9.3) 44 (8.9) 90 (9.1)
2+ 14 (2.8) 14 (2.8) 28 (2.8)
3+ 6 (1.2) 3(0.6) 9(0.9)
4+ 1(0.2) 0(0) 1(0.2)
Not evaluated or recorded 1(0.2) 0(0) 1(0.1)
Week 24
No. of subjects on Step 1 497 506 1,003
No. of urine specimens collected | 488 490 978
Protein - Negative, n (%) 427 (87.5) 422 (86.1) 849 (86.8) | .28
Trace 33 (6.8) 39 (8.0) 72 (7.4)
1+ 20 (4.1) 23(4.7) 43 (4.4)
2+ 7(1.4) 5(1.0) 12 (1.2)
3+ 1(0.2) 1(0.2) 2(0.2)
4+ 0 (0) 0(0) 0(0)
Not evaluated or recorded 0 (0) 0 (0) 0(0)
Week 48
No. of subjects on Step 1 469 474 943
No. of urine specimens collected | 461 460 921
Protein - Negative, n (%) 410 (88.9) 403 (87.6) 813(88.3) | .27
Trace 31(6.7) 33(7.2) 64 (6.9)
1+ 12 (2.6) 20 (4.3) 32 (3.5)
2+ 5(1.1) 3(0.7) 8(0.9)
3+ 3(0.7) 1(0.2) 4(0.4)
4+ 0(0) 0 (0) 0(0)
Not evaluated or recorded 1(0.2) 0 (0) 0 (0)
Week 72
No. of subjects on Step 1 457 457 914
No. of urine specimens collected | 435 443 878
Protein - Negative, n (%) 383 (88.0) 382 (86.2) 765 (87.1) | .28
Trace 30 (6.9) 44 (9.9) 74 (8.4)
1+ 16 (3.7) 14 (3.2) 30 (3.4)
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Protein by urinedipstick AZTISTCIEFV | TDF/IFTC/EFV | Tqtq) P value?
2+ 5(1.1) 2(0.5) 7(0.8)
3+ 1(0.2) 0(0) 1(0.2)
4+ 0 (0) 0 (0) 0(0)
Not evaluated or recorded 0 (0) 1(0.2) 1(0.1)
Week 96
No. of subjects on Step 1 446 454 900
No. of urine specimens collected | 423 443 866
Protein - Negative, n (%) 372 (87.9) 391 (88.3) 763 (88.1) | .42
Trace 32(7.6) 36(8.1) 68 (7.9)
1+ 13 (3.1) 15 (3.4) 28 (3.2)
2+ 4(0.9) 1(0.2) 5(0.6)
3+ 2(0.5) 0(0) 2(0.2)
4+ 0(0) 0(0) 0(0)
Not evaluated or recorded 0 (0) 0 (0) 0 (0)
Week 120
No. of subjects on Step 1 425 445 870
No. of urine specimens collected | 405 427 832
Protein - Negative, n (%) 347 (85.7) 360 (84.3) 707 (85.0 .24
Trace 42 (10.4) 52 (12.2) 94 (11.3)
1+ 11 (2.7) 10 (2.3) 21(2.5)
2+ 2(0.5) 3(0.7) 5 (0.6)
3+ 1(0.2) 2(0.5) 3(0.4)
4+ 0 (0) 0(0) 0(0)
Not evaluated or recorded 2(0.5) 0(0) 2(0.2)
Week 144
No. of subjects on Step 1 415 434 849
No. of urine specimens collected | 394 414 808
Protein - Negative, n (%) 344 (87.3) 335 (80.9) 679 (84.0) | .008
Trace 29 (7.4) 57 (13.8) 86 (10.6)
1+ 12 (3.0) 18 (4.3) 30 (3.7)
2+ 6 (1.5) 4(1.0) 10 (1.2)
3+ 2(0.5) 0(0) 2(0.2)
4+ 0(0) 0(0) 0 (0)
Not evaluated or recorded 1(0.3) 0(0) 1(0.1)
Week 168
No. of subjects on Step 1 342 365 707
No. of urine specimens collected | 299 318 617
Protein - Negative, n (%) 262 (87.6) 260 (81.8) 522 (84.6) | .043
Trace 19 (6.4) 37 (11.6) 56 (9.1)
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Protein by urinedipstick AZTISTCIEFV | TDF/IFTC/EFV | Tqtq) P value?
1+ 14 (4.7) 16 (5.0) 30 (4.)
2+ 2(0.7) 3(0.9) 5(0.8)
3+ 1(0.3) 0 (0) 1(0.2)
4+ 1(0.3) 0(0) 1(0.2)
Not evaluated or recorded 0(0) 2(0.6) 2(0.3)
Week 192
No. of subjects on Step 1 216 228 444
No. of urine specimens collected | 156 163 319
Protein - Negative, n (%) 138 (88.5) 136 (83.4) 274 (85.9) | .10
Trace 10 (6.4) 15 (9.2) 25 (7.8)
1+ 5(3.2) 10 (6.1) 15 (4.7)
2+ 2(1.3) 1(0.6) 3(0.9)
3+ 1(0.6) 1(0.6) 2(0.6)
4+ 0 (0) 0(0) 0(0)
Not evaluated or recorded 0 (0) 0 (0) 0(0)

Note: 3TC = lamivudine; EFV = efavirenz; FTC = emtricitabine; TDF = tenofovir; ZDV = zidovudine.

a ) . .
By Wilcoxon test. The level “not evaluated/not reported” is excluded from treatment comparison.

bWeek 0 is defined as prior to the randomization date. Other weeks are defined as the scheduled time +28 days.

c o - .
At randomization for initial study regimen.

Page 20

dNegative: <10 mg/dL; Trace: 210mg/dL and <30 mg/dL; 1+: =230 mg/dL and <100 mg/dL; 2+: 2100 mg/dL and <300 mg/dL; 3+: =300 mg/dL
and <1,000 mg/dL; 4+: =1,000 mg/dL.

HIV Clin Trials. Author manuscript; available in PMC 2015 March 12.



