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TRANSMISSION
Infection hazard i‘ate:
Incidence = contact rate x trans. prob. x prev. infect.

* epidemic dynamics are expressed through m(t)
Basic Reproductive Number: =

R(): prD

if R, < 1, then transmission is cut off -~~~

Meslei)= o
A(‘C{SJQS ) 2 0Pt




MULTITYPE- SPECIFIC TRANSMISSION
Suppose we have J subtypes or categorles
based on genetic distance

At | e(t) ZA tlc

J

S(t) =e M = H e~ M)
j=1

e.g., B, E, not typed, J = 3.

e.g., ordered genetic distances from V3 loop




SUBTYPE-SPECIFIC TRANSMISSION
(continued)
of | |
As(t) = pp / o(r)mp(r)dr

0 /

Ap(t) = pE,L c(T)_ﬁE(T)dT |

A(t) = /\B(t) +AE(t)

S(t) = e~ M) = g~Ase—As()




MARGINAL PROBABILITY OF FAILURE
Cumulative incidence functions

Lp(tjc(®) = | Ag(t]c(r)) S(T) dt

Ip(t]e(®) = | Ag(tc(T)) S(v) dr




~ Spline regression

& Hazard at time ¢ t.for fa_ilure type § modeled by spline v

it = ﬁB ® em> i

thrc Bk(t) are bablb fun(,tlons (R()bcnb(,rg, 1995)

& Overall surv_ival function o

B ula)mcxp{ [OE : : "

jo Cumulatlve 1nc1dence funcuon |

3 . Covarlates proportlonal haza,rds model




SUBTYPE-SPECIFIC TRANSMISSION
(Under Competing Risk Assumption).

T(t) = TCB(f) + TEE(.t).' . r

. TEE(t)/*ft(t) governed by dynamics

Infection hazard rates:

A(t]e(8)) = ¢(t) py Tolt) exp(Bex(®)

et (1) = ¢(0) py (1) exp(Bx(t)

At[e(t)) = Ag(t|e(t) + Ag(t|o(t))
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BMA COHORT DATA

Cohort of 1209 IDU’s enrolled between 1995 -
1996 1n two groups "

Follow-up ~ 4 months

Aver. 26 months
¢ first wave (499) aver 32 months
* second wave (710) aver. 22 months

133 observed seroconversmns (mterval- B
censored, truncated) L SR

Key covariates include needle sharing and
injecting frequencies, gender, 1ncarcerat10n
status o

Subtypes: B (27), E (99), not typed (7)
among those typed, 79%E
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ESTIMATION

I5(t) and I(t)

An(t|c()) and Ag(t|c(t))

P and py

Covariates

Jail

e Jail, no IDU
e Jail, IDU
Gender

Age




Enrollment Statistics -

Covariate No Yes Missing -

Needle injecting history 0 1091(97%) 29(3%)

Jail history | 367(33%) 752(67%) 1(<1%)
Inject injail ~  392(52%) 354(47%) 6(<1%)
Casual sex history - 1035(92%) 66(6%)  19(2%)

Needle sharing history ~ 716(64%) 402(35%) 2(<1%)
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TABLE 3 Cova,rxate effect estzmates for the B~sphne and transm1sszon probab1hty models from inj_ectirx_g_'

dxug users enrolled in the Bangkok Metropohta,n Admmlstra,tzon cohort study from 1995 to 1998.

B-spline regression model

Estimate

Transmission probability model

- Covariate  Parameter 95 % CI* p—valﬁe Estimate 95 % CI p-value |

' Female gender  exp{Bfenart 160 089,287 010 168 087,208 012

 Jail  exp{Brau} 162 105,246  0.04 166 101,263 004
 Injectinjail  exp{Brausinjecs} 379 231,501 < 0.0001 447 263,719 <0.0001

Age o exp{fi} 0.99 096,102 035 008 096,102 023

-+ CIL confidence interval
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| TABLE 2. Observed proportlon of Bangkok mjectmg drug users Wlth subtype E from the 1995 1996 screemng

phase of the Bangkok Metropohta,n Admlmstratlon cohort study and a,dditzonal screemng in 1999 and 2000

Serconing Period  Number B Total Proportion B 95 % CI'

5/1995-11/1995_ e 14 035 028042
5/1996- 12/1996--__. s 603 057 053,061
- 3/1999- 1o/i999 419 569 074 0.70,0.77

00 s/2000 TS %3 077 07080

% CI, conﬁdeng:e_mterv_a,l o



. TABLE 4. Transmission probability estimates for different subtype distributions from injecting drug users

in the Bangkok Metropo{ii‘tan Administration cohort study from 1995 to 1998.

pY - 10° p}rg - 10% Ri
Model AS  Estimate 95 % CIV | Estimate 95 % CI Estimate 95 % CI -
: Unadjusted# - ' j :
| 000 045 020,065 1.12  0.87,1.41 951  1.65,3.94
0.10  0.59 0.38,0.85 0.06  0.74,1.20 163 107,258
0.05 0.50 033,073 1.03 0.80, 1.29 2.03 1.33,3.21..
-0.05 0.40 . 0.26,0.58 1.22 0.95, 1.54 3.04 2.01,4.84
010 036 023,082 185 105,170 374 244,593
Adjusted** - o . - .
' - 000 083 0.41, 0.92 S 1.57 1.21, 1.98 o 2.48 1.63, 3.88.
010 082 054,121 134 1.03,1.69 164 105,254
0.05 0.72 047, 1.04 ' 1.44 1.11, 1.83 o 2.00 1.31, 3.16
005 057 . - 037,08 171 133,216 3.02 197,477
010 051 033,075 189 146,240 370 = 242,581
* DB, subtype B transmlssmn probablhty R | _ B ‘-— A Oju 5 r
1 pg, subtype E transmission probability : ; R c Lt)

1 R, relative transmission probability pp /B

§ A sensitivity analysis vertlca.l Shlft in proportzon E
q CI confidence interval o .
# Log contact rate coeﬁiczent fy ﬁxed at one |

oEx estlmated - . ST
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HIV-1 Plasma RNA Levels after Seroconversion
by HIV-1 Subtype, IDUs, Bangkok
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HIV-1 Plasma RNA Levels* after Seroconversion
by HIV-1 Subtype, IDUs, Bangkok o

HIV-1' Subtype

Time of determination B’ E P
amonths 18,000 54,000  0.006
At 6 months 34,000 63,000  0.05
At 12 months 29,000 47,000 0.2
At 18 months 25,000 26,000 0.6

* mediah copies/mL



CD8 Cell Counts after Seroconversion
by HIV-1 Subtype, IDUs, Bangkok
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CD4 / CD8 Cell Counts after Seroconversion
by HIV-1 Subtype, IDUs, Bangkok

HIV-1 Subtype

B’ E
| n=22 n=86 P
CD4 count, mean (cells/m L).*- o T |

< 3 months | 564 583 0.8

~at 6 months 531 505 0.5

at 12 months o 495 481 0.8

at 24 months 409 407 1.0

- CD8 count, mean (cells/mL)

| < 3 months - - 920 1335 0.01
at 6 months - 1178 1255 0.5

at 12 months | 1096 1210 0.6

“at 24 months | 1127 1097 0.9



DIRECT BIOLOGICAL EVIDENCE

Higher early viral load

(Hu, et al., AIDS, 2001; Qinn, et al., NEJM, 200)

Subtype E found to have the most potent long
terminal repeat (LTR) among the major
subtypes.

LTR encodes the transcriptional promoter.

(Jeeninga, et al., J Virology, 2000)




CONCLUSIONS

» Higher incidence for subtype E could be due to
» epidemic dynamics
e sharing network
» higher infectiousness

e Ave. needle sharing transmission probabilities:

29 65
Subtype B: 0.004§ 95% CI [0.004, 0.009]
2.

e .
Subtype E: 0.01¢, 95% CI1 [0.012, 0.019]
RR = p/py=2.5, 95% CI[1.6, 3.9]

« We need better estimates of mg(t)/n(t) or a sexual

partner study to better estimate transmission
probabilities




CONCLUSIONS (continued)

» Important covariaies

Risk increases by 1.7 1n jail
Risk increases by 4.5 in jail and injecting

Risk of subtype E for women 1.7 times that
for men

Risk of subtype E may decrease somewhat
with age




VACCINE EFFICACY
Estimating VE:
Unvac: A(t|c(0,x(0) = () p 7i(t) exp(B x(t))
Vac: A(t]c(t),x(t)) = (1 - VEg) c(t) p 7i(t) exp(P x(t))

Estimating VE, from steady sexual partners of
infected index cases (7t(t) = 1):

Unvac: A(t|c(t),x(t)) = c(t) p'exp(P x(t))

Vac: A(t]c(t),x()) = (1 - VE) c(t) p'exp(P x(1))




Subtype-Specific Expected Numbers of Events for Partner Study

Group Infected IDU’s  Exposed partners  Secondary infections
B E B E B E
Vaccine trial
Placebo 27 106 18 72 8 48
Vaccine 21 82 14 56 4 26

Cohort study 10 40 - 8 34 5 25




VACCINE EFFICACY
Estimating VEg from IDU’s:
Unvac: A(t]c(t),x(t)) = c(t) p n(t) exp(P x(t))
Vac: A(t]|c(t),x(t)) = (1 - VEg) c(t) p m(t) exp(P x(t))
Test Hy: VEq=0. Power = 1 (VEg=0.4)
95% Cl on VE¢ [0.22 - 0.56]
Subtype-specific (assume 80% E):
Test Hy: VE; =0. Power = 1.00 (VEg= 0.4)

95% CI on VEg; [0.20 - 0.58]

Test Hy: VEg; =0. Power =0.57 (VEg=0.4)

95% CI on VEg; [0.00 - 0.70]




VACCINE EFFICACY (continued)
Estimating VE; from steady sexual partners of
IDU’s (n(t)=1):

Unvac: At]c(t),x(t)) = c(t) p'exp(P x(t))
Vac: A(t|c(t),x(t)) = (1 - VE) c(t) p’exp(P x(t))
Test Hy: VE,=0. Power=1 (VE;=0.6)

95% Cl on VE, [0.37 - 0.74]

Subtype-specific (assume 80% E):

Test Hy: VE=0. Power=0.98 (VE;=0.6)
- 95% Cl on VE[0.27 - 0.83]

Test Hy: VE;=0. Power=0.83 (VEz=0.6)
05% Cl on VE [0.11 - 1.00]




SUBTYPE-SPECIFIC INFECTIOUSNESS
Combining partner augmentation from the vaccine
trial and cohort (assume 80% E)

Test Hy: pg=pr, H,: 2ps=pg
Power = 0.58

95% Clon RR [1.0 - 6.8]




Table 1: Two randomized multi-center trials conducted for evaluating the
efficacy of AIDSVAX, a recombinant glycoprotein 120 HIV-1 vaccine.

VAX004 VAXO003

Time of trial 1998-2002 1999-2003
Location North America and The Netherlands Bangkok, Thailand
Type of transmission Sexual acts Sharing needles for drug injection
Population size 5403 2527

Male 5095 (94%) 2361 (93%)

Female 308 (6%) 166 (7%)
Randomization ratio
(vaccine:placebo) 2:1 1:1
Infected /Randomized

Placebo 127/1805 105/1260

Vaccine 241/3598 106/1267
HIV-1 subtypes

B 100% 33 (78%)

E 0 164 (16%)

Unknown 0 14 (6%)




Table 4: VAX004: Summary of the posterior distributions of the trans-
mission probability and the vaccine efficacy per infectious sexual contact
for the overall study population and by baseline risk level, compared to
the standard analysis

Risk D VE (Bayesian) VE (Cox?)

level Total” 95% C.S. Median ~ 95% C.S. Estimate ~ 95% C.I.
Overall  0.0056  0.0044, 0.0071 0.069 -0.15, 0.26 0.06 -0.17, 0.24
Low 0.0020  0.0010, 0.0036 -0.23 -1.48, 0.35 -0.48 -1.93, 0.26
Middle 0.0054 0.0041, 0.0071 0.02 -0.28, 0.25 0.03 -0.25, 0.25
High 0.020 0.013, 0.030 0.56 0.22, 0.75 0.43 0.04, 0.66

a Results based on Cox proportional hazards model in Gurwith et al. (2005).



Table 6: VAX003: Summary of the posterior distributions of the trans-
mission probability and the vaccine efficacy per infectious needle-sharing
act for the overall study population and by baseline risk level and HIV
subtype, compared to the standard analysis

Risk P VE (Bayesian) VE (Cox®)
Level Subtype  Median 95% C.S. Median  95% C.S. Estimate  95% C.I.
Overall 0.026 0.021, 0.031 -0.08 -0.43, 0.20 0.001 -0.31, 0.24
E 0.028  0.022, 0.034 -0.12 20.52, 0.17 -0.014 20.38, 0.25
B 0.019 0.012, 0.029 0.18 -0.57, 0.60
E/B 1.45 0.91, 2.39
Low 0.033 0.024, 0.045 0.06 -0.49, 0.41
E 0.034 0.022, 0.048 0.04 -0.66, 0.42
B 0.032 0.015, 0.058 0.18 -1.33, 0.67
E/B 1.06 0.51, 2.54
High 0.023 0.017, 0.029 -0.10 -0.60, 0.23
E 0.025 0.019, 0.032 -0.21 -0.77, 0.19
B 0.015 0.008, 0.026 0.34 -0.63, 0.77
E/B 1.68 0.92, 3.31

a Results based on Cox proportional hazards model in Pitisuttithum et al.

(2006).



Conclusions

* Needle injection Is about 4 times as
Infectious as a sexual contact.

 Depending on relative prevalence,
subtype E tends to be more infectious
than subtype B, especially in IDUs with
a high risk profile at baseline

 GP 120 vaccine probably not effective



	Lect18-Title
	lecture-18
	Lect18-Title
	Lect18-1
	Lect18-2
	Lect18-3
	Lect18-4
	Lect18-5
	Lect18-6
	Lect18-7
	Lect18-8
	Lect18-9
	Lect18-10
	Lect18-11
	Lect18-12




