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PEP Il Study

457 subjects at risk for HIV infection

Inclusion: post-exposure HIV prophylaxis
afeer a high risk encounter

Randemly assigned
Intervention: intensive v. standard counseling

Outcomes: number of self-reparced high risk
acts at & and |12 months




Available Data

Enhanced | Standard

n 229 228
Baseline | 217 (95%) | 224 (98%)
& months | 176 (77%) | |68 (74%)
12 months | 159 (69%) | 156 (68%)

Baseline Sexual Activity

MNumber of High-Risk Acts in & mo prior to study

Enhanced | Standard
n=224 n=217
mean 5.4 5.5
median | I
range 0-150 0-157
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Issues in the Analysis

Appropriate summary: mean or median

Dichotomization

Distribution of the ocutcome

Incerporation of baseline values
s reduce residual variation

® possible interaction with sexual activity

Features of the Data

Lengitudinal: multiple recerds per subject

Highly designed: measured at exact times

Relatively few measured values

Focused gquestion: does treatment work!




Mean is sensible summary

¢ H|V infection risk: = 1% per high-risk act

* mean number infections in group

= NE(Y) p

M:number of subjects

® I per contact risk

EiY): mean number of contacts

® |nfections proportional to E(Y)
9
Variable | fa] - Hean std, D=y Min Hax
_____________ AT SO 7z A2 17 OO 0 R .
Eeiskd | %41 S.4444844 14.23407 o 157
hriak®d | 344 2 EA4TET ¥.735114 1} L13
hriak52 | 315 J1.2136%8 11.7431E5 1] L0

Mote that variance is much greater than mean
- suggests that Poisson is unlikely to fit
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t-test: 26 weeks

Two=pample © LeSt With unequkl warlandes

oy [ b e B e W T, - R ol TiEacral]

T B.SSLll6 LTEHRIL W18 LE13TT8 4, 06RA%E
L 158 1845218 .T137788 1251831 1. 434045 4.2844310

combined | 394 D.ASATET  .SLMIE 73511 Lesaan  3.7ETie

dirt | = J9EL01T 1. 64908 =2, 357582 (TEEITA

dif'f = mExnid} - maanjlj E= -0.ZF1]
By diff = 0 Bacverthwaive's dogeess of freedom = 381,130

Huz diff « 3 Ha: dzff = ] Ha: dzff = O
FEIT < Lp = §,3997 EECIT] = |elp = &.7794 FLIT = Ly = 0,6]%]
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t-test: 52 weeks

Tes=aaFple L test wlth upequal varfances

dgroup | b mEan #1d, Err.  Bed. Doy, | 95% Sond, Ineezval]
O O O N O N S S N N O O S N O O S O
o | 158 3.%723127 LAATELE] 11.1930% LELR1041 433888

1] 15 3. E65385 AHIETHY 1E. 14118 L. 9E3els ELHOTTEE

e

combined | 1% 3.21024%0 ~GELETEY 11.7434% L.91pRE2 4. 9L4504
0 O 0 0 0 O 0 0 0 0 O O O
difd | =1.21713%@ E.3Z4ERS -1, @8%F5A7 1.1L340%
diff = manfi = B&anil} T E =4,876]
ko difd = 3 Satterthvalts ‘s dagrese of fresdom = 149,134

Hai diff < 0 B diff 1= 0 Bap didff = 0
FriT & t) = 0.1641 P T » |E|) = o.3200 Poi{T » £ = J.03%1
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Randomization Test

* Rartionale: null hypothesis that treatment is
not associated with outcome

e Scramble treatment assignments
repeatedly

s Compare distribution of treatment effect
to observed effect

® p-value: prop of permuted effects more
extreme than observed effect
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Use Differences?

e Take difference berween week 52 and
baseline value

® Makes use of initial value
more direct comparison

® Very useful if imbalance or missing values
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Regression on
difference

BOE 3] df HB Husi=sr of obs = m7?
e B e M 1, Ipe) = C.ad
Hodiel L9, ZELA578 L 1¥.101957% Prolb > F s 0,779

Feies Leduia 1 TEREE.OT4% 305 TS .252TES A= gepiarid s 0, B8]
------------- Bt o e o BB Ad) E-mguecsd = =0O_ L0334
Toral TERZ1.2TR% 4 Fdd.513%T71 RooL MHE = 15.441

difd il Evd. EEE 4 B |n [95% Conf. [neerwal)
Hom_rand -.5002L2T 1.7876TE -0.31  D.TH -4 ALTP4E 3.01TI24
dong L.EEiIsE 12702 3E 1.43 0,152 4. J2190E (BTT1704

Treatment effect: -0.51, p=0.78
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Baseline as Covariate

Maodel: Response depends on rx and baseline

Use baseline as another covariate

Doesn't always correct for baseline
imbalance!

Less direct approach
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Model with baseline as
covariate

Source 1] df HE Hiaksr of oba = 137
# By 2 R4y = Exdd

Hodel LT 44740 2 3. TIITY Frob = = O.0a24
Fealdumsl H1Z0E.A7TH 1a4 136 .S423E] A-eguared = [. 4343
# Ady R=aquaréed = 06,8337

Tezal H3Z40.3453 104 141.308218 Root HSE =  11.58%
hrimk33 Coaf . Std. Err. t Fi= | & [73% Conf. Intmcwal
............. e e e e e e e B B B e e e
Wim_rand BI4IL59 1.336%41 0.68 0,455 1. 1L662T 3. E4E2549
ErimkD CIBER4ET LAAZETEY J.d4 LI o 2] ATIZTER LZEIREZY
QOns 1. EE4393 Ly 1.5 0,083 1473588 3. TTEMdS

Treatment effect: 0.91, p=0.50
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Difference Highly Correlated with

Baseline
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If use baseline with

difference

HuEber of obs = M
F| 3, 3043 = 1F1.949
FEaDb > F & 01, DEEE
H=Gifokiad = 0,4452
Adq F-agquaced = O_4418
Hool MEE & 11,685

BT = df [LE]
Pl L 13312, 1841 LEEES, L28E
Kiesidual L50E.E774 L36.542351
Total 1aR3]., 2149
LI | Coel,  Bud. EEE [ |
= n = o 1 1 ] T 1
Hum_rand LB143193  1.114%47 o.ER 3,450
K Laki BLR4E4D (ERATEY 15,52 2,00
SRS L.a54333 476k L. %E a,05%

{BEH Cond. EnteEvel)

=1.TLE4Z7 1.5%4%030
RERTRLE TLELETD
BETISHE 1, 776145

Treatment effect: 0.9 1, p=0.50: same
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Comparing Approaches

s Give similar approaches for randomized
trials (baseline similar in two groups)

& Can give big differences for abs data
(WVGSM. pp 263-265)

& Neither is the ideal approach
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Repeated Measures
Model

® ;i = time; + rx + rxtime;

® The treatment effect is now the treatment
by time interaction

& Nice because it puts all outcomes on the left
side

s 'Will werk for abservational and randamized
data

® Puts us squarely in the repeated measures
framework
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GEE Results

G populsticn-sveraged mcdal Burkar =f cha - -1
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Rx effect at week 52: 1.40, p=0.43
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2,0FEE1D 4. 833325
1,521144 T.472244
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Repeated Measures

Is a Gaussian family reasenable!

Hew to avaid chis? Use a mare flexible

farnily?

Coefficient is unbiased
Problem is SE. Cl and p-value
Why not just use bootstrap?
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Bootstrap Results
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Interpretation

After | year, subjects with enhanced counseling
had an average of 1.39 more unprotected contacts

in the previous & months compared with subjects
receiving standard counseling, 5% CI (-1.82, 4.92).

Additive scale awloward, perhaps use log link te
get a multiplicative interpretation;

very easy in GEE
{no need to transform the data)
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Log Link Results

CEE populatlon=averaged modol Husber of obs & 1184
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Interpretation

After | year, subjects with enhanced counseling
had an average 53% more unprotected contacts
in the previous & months compared with subjects
receiving standard counseling, 5% Cl for relative

number of contacts 0.6/ to 3.8

In the first & months subjects with enhanced
counseling had an average | 3% more unprotected
contacts compared with subjects receiving
standard counseling, 95% Cl for relative number
of contacts 0.48 to 2.7




Interpretation

Baoth groups had an approximate 54% reduction
in the number of unprotected contocts at & months
and | year compared to baseline
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Interaction?

® Marural te consider if effect of treatment
modified by baseline risk

® Consider two stratum: 0-2 unprotecred
contacts at baseline v. 2+ unprotected
contacts

& Use GEE with treatment by time by stratum
interaction
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3 way interaction model
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Avaraga Mumbar of Unpratactad Contacts

High Rizk Group
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Summary of Results

High risk subjects reduced their contacts
during the study

Law risk subjects didn't change much

Ma evidence of an effect of enhanced
counseling in either stracum
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General Advice

Could simply de a series of t-tests
analysis using all data can be more efficient

Using differences and adjusting baseline less
desirable
especially for observational data

Repeated measures gives unified analysis

Resampling methods can make analysis less
sensitive to distributional assumptions
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