o] Wl

monthly

160 L5 Ir9 slatadon A o lacd WV 050 I F9E T ugs Sy psle oIl Sy suSitils 4las ” ”\/”

SR, U yloyd o HIV Lugmg 4 0391 31581 15 sios] e ) puadd Wigy (65l ibo

g5 )lo Jto dlawgds (owg 99,5 )0

WAL/ AT 13T

s S

-

WAEAUYY il IWAEA YT sl s

Ladsln ool o il oo (5alS CDA (slad shos sltad (5ole 22 LHIV sl e 51 g ibile 5 hns
on B35S SRy 3l Bda (Sl HIV s 4 Obdee 53 O smsl Camds oLl S onlin 2t LS
Jae dwgans s 5o slagyls L oleys oo ot HIV 5l 81 )5 CD4 glad o Ol joss L5
5 SSb b sl

Olwsboy 53 w8l Ol 351 55 e @y oSl o S HIV 5 3 WVY Jold [ 51 )58 S Jhasss J o A0
533500 Slasyls b s 3sls S el 4 VYA (63 BAYVE sy 8 53l s 0165 g (o)) rmstplil
Jlas a5 JL VA (VUL 0L ik (5, o VTAT OLT andllas OLL B L g Ol b 5 4 S 13 Olays o
53 6800k Ol 5,50 g sl laesls A 35 anllas 4 k3 S 15 ab sy e Slislesl o S 4
A eslial B Sle (g o Jis i sas (S b x5 CDA Slad gl s el s S (Solay Slacns s
e Sl L a e Vo (JAY) 5 AT SLaal o) EYYY o ke b 05 VY (VA el & 503 claaisly
(180/8) O 31 mig 5 o WV (L08/Y) (2aS 5 Jla £ 05,5 55 4 313l w30 Jloo (AFE SLredl o) £0/YA
5363, Sl s ysly et 5 G Dby e (sl atand s (e JUESI sladlezs| s s S5 01
I Jlw (2 5l e Jlaas| cl s dal i Cans s Oles s dny JLecSG 70) Jlezs! L il CDE G Cons s
S 3 3550 0le YV Glem Candy s 53l bl Oloy o SKls s &oss L YA adllas Jsb 53 3 p dal g
A 5550 065 878 Ols e 53 Slear Cands 4 e Cond s S Uil s

S8 ae il 5 s s Sb RS e HIV Cigie Ul bl s o s 5500 (sba0leys 3l sl (g pSames/

.sl:QLiJJJm;L}LglAW}m_Ju:J\ULg)@xhéugbsj Q»:i-"L:‘J)}I;!l%b Loy opl G55 esh o5 0

(el ol 2B s oS e Aol 5 D4 glad sha 3w ¢ gows 0 55 53005 Olo s skl lals”

33 Zsie ol g 5y n) ) il Bl I s a5 550
031 531 Wi 35l ge sl b= opl b el azils il 53l Olgs
05 8 Osdes YV a4 o0 Yoo ¥ Jle s 80 Oadie TV 51 el
Vo Olal el (o seer Ol cpl 3 el sdew,y ToNE Lo
i 3l e Sl e3ls olatl s g 1 sl 5l lse

3R o5 S5 pesl Dl ns O Jisay 5 s 155 5 4l

Tehran Univ Med J (TUMJ) 2015 December;73(9):639-45

http://tumj.tums.ac.ir

TOLe eal3,81 Lo e ¢ Ko ol L
T s das A

Yol b S e Cs s

(K oy oS3 s Ll 0,8 =)
ke oSl ¢ rmily ol 4zeaS
Ol Ol o i gt S
(Bl ol oS il psle g ST
e it gt (S psle 2D
Sl DL o oS sy Sl

I Kty 5 ol )] i S0 =1
S e gkl 005 loa sl
(tpdgd S pale oKL c g
Ol g

S o oS3 ¢t el 09,5 8
Pt g Sy ol oK1
Sl DL o oS sy liini

oy islon s ploy I (5,55 s =0
Ol s S Sy sl ol

o
OULst Ol azr oS 550 Ol 1 pme ki 5

oS gmtils ok (65l b degd Olbs (S
SYA-YYVEYYe b ds Sy g Sl
E-mail: saeedh 1999@yahoo.com

PPNV

03,5 aboz Oy fasl s 4 31 Jolo g g 055 0 O e
3 WOk e 5 4l sbiiste 4 Sl o me po 1) O
wlagls Sheslizal | dsa o531 515l e Jsb 033 4l ‘..Uudo



OblEas 5 Siwppls [l 1.

olas (sl DL, wilan 5 otaliie SlaDles i s o )05 allas o,
BB s s ol 0L slaalols L glacdalie o a3 5 ol 3
Jgame U1 sla s 31 (ol Bl o ol pl o litens
LS Kad s 08 1y Laesls

5 LeiL 8 ol Ol geay adle G 5S H5ke Ole atu g sladde
ol ol wy S glaesls ppm e s BT s b
ol Solew lacuns s i o Ol 25 R s Jae adas
Sbacu s Oleys sddicd Gbacunss oid & s 1) O
S laesls 5JUT 53 0T 5 0358 bl Clesay 3JUT 55 ealiee
FB olew o Su5 dib s olew Lay e Sl s LS
Laasls 51 (ools o, ST &S das o 1y Ol ) sl sdaline
sor ) Jeol slaesls Vol bl (olos Kig) el g 0
o 2 Sy o 5l dsene ke e HIV Olles
sl

Olegy Condy s gy Shuddbe anlllas pl el 5 s
30 CD4 glad shee (6, So3I0l wled L HIV o s w0 o3
By bS5k e

E*IR P

Glsed S35 2 8 el as Ses aallas S rasn ol
WWAG (65 B VPVE s, 5 5l S ote HIV 513l 51 L6 VYT el
(05) wozrplel Olislay o w315 Ol Sl Dl 58
NP wspssid lagls b Olys Sl 5 arrle Ol
A el la S 13 (608 o 3se VAT OLT G les S
A3 JL A VL JLeS 5 o1l aalllas 5555 Ll 3 Ol s
Slailesl 5 43S 13 anles 3550 b 4w Pl & LA a3 S
35 o plo] Lol 4l oY

sladslo sl gl Al Sl ot G55 oy 2
XOV-0tr YeeoYor Yer> Lls S 45 a3 S L s CD4
B S e Cand s S e 5 5 S 53 Joke 000

s oann el 4 biesls ood glaol Lle Leesls
2y ol cpl o sl (ads S 53 J4le) CDA lad sl

o Oleys o ol 31 5 slge OB pme Al 5 o (i lomen

s 1) adg oys0 S Ok LB (HIV) LAl sasl 2
53 ) e 333 o) b IS e Job Ll o S e
Sladshw (a8 L oozt o 20 n) 38 e o 58 Ok
SV o O3 e S ol 4 ST Tl e alls CD4
SLOB,I 53 psps 2S5 e e Ll das e 55 ons
e e 5 ois 5sbas &S el U5 51 b Lol e Uy 54
0053 (rl 53 ey 3003 B OT 53 35 sll e g iy oS
Cod o J s (gles anig

Obe 55 pmspssfodd Oloys sy HIV b o 4 51
2 ol G psas sba Ll alil el (Sas Olley
ol Gl bl G HIV L adsl 20580 050 00 0> Ollay
SYsb s b S Wbl e s 4 od JUser 5 S5l
ssba e O b slew oS ol el en (Lo Vo L ze)  Saig
BEUR ROV R C IS (P e Lol cde y Jpene
Was o o S Sl g5 5 sdes Ol &S Sllen A
Glals 5 wdle bl b b LGl ol 4 plnil
cdbos b e b boigie Las 5 Il slas
Yl e

Shlals Olpea CD4 glad s mhaw 51 SOk 0520 5o
Lag Olys g8 lp pold rmes 5 Solen S0y
Olesle SIS gmes Ml o eslinad s s 5yd (slasls
4 031 sl 3l plad LS o Mol Yol Jle 3 Sler ctlig
5> A e o3 ke Yoo 5 CDA glad g slaws b s s
Il 53 S50 ol K 3 s s ok Oleys S
Jsbo YOu 51 28 CD4 (ladjhos slias L a3 T 5131 plas Yoo
Jd o s s ks Oy g Joli 1y s S
s Juls (Highly Active Antiretroviral Therapy, HAART)
oSl S Plim 48 s s Sods sl Sl 2in b oas
il San Sl S Gl SIS S e iSlee L Sl
O S s s ios Sasls YO Sl e eis el il il
T s 3 s HIV Clsie So e 6l ssls 058

Sldlae 5o baesls o ~Lb glanl 53 geme jsa L 0
Jdsay osls sy B3 el slalles sl el

OlSS srsanb O 5kl s 4 Lo ol 3t Sladlas ol 55 oKl

FFO L FPY 9 o)las V¥ 0,50 I FUE 5T 5 had (5 gl olCidls o by oaCitily alno



Al Oless caSHIV & Lo yu e picwics &) yndi dig, (s5lwJio

Cwxs g &.); ;}LA‘)}&:,DL’)‘JJBASL;)L{} J:i‘.:,a Ja;-L.L O‘i‘
Oledsl absls Las 51 (gl 2 .S o 5,50 5 1) Lle sl 3L Jots
Ao an § Lk 5370 adlas ol s L;)l;t.a.ac)a.u..l..i ol 740

Laadl

-

o Sl b op VY (A el andllas 3 b= 1YY
o ol bosse Ve (JAY) 5 (AXY laecil >l £YYY
35 Sped 8 e Jl (MTE HLaedl >l) £0/TA
01 (1£0/4) (O 51 i 5 L8 VN (L08/)) (S 5 Jlw £+ 05
boedlods (6,8 o 5L A U aw 31 sl3l ol s as S ka5 i
Sl WYV Aol o 2l 5 oSy (58 o Slas kol %S
adlls Oloy Dde Jsb s el (5 0 slacnsy  JLH slaas
RCI PSP S PR VN

5 ekds Ll gl S e oS (9013l Cand s andllas OLL 2
Olseas s pshae LOT CD4 Conds Ll 55 oo o gimee o
53 &S G P Loy romen Aledd S el puile Sond
syl Cam s Ol gear Llole 3L (5,80 ) andllas Laulsl 31 Sl
Jites Gl ite oy g el 0ds 5 Ol O s e
woee SO L pladde Il s a8 Sl s als e g5 edianS
s b e anslis 5l Jol> P-value slie s esls o5l Waesls
o O30 3 slizad b oosle Je b slge B pme 5 o ir
O35 slabias Jsas s v/er so/eaV /o8 S Sa ol
O S Jll y slge G an 5 St (ke 2
Al L Al e 53 e 4w o lalunds

A Ol B el el el bl s walsl s
or Jml Jlaasl S5 Jus Sl e syl Jlaml Jlex|
ol s e Ol B sy Sy Glaesl o ) bacaass
caw Jsl Camds 53 (535 S| kS e asiie JUisl gladlen|
5 e Gl osbt s Jleslax LS BT Oleys CD4
2 Gl e L 5 Cl CD4 mhace ol 5 0o o33 Candy
Gl Jlal sy50 ol daler S e gl asly t
S sl a1 70 als LS (aale VY) dla id 5 (aale \Y) Wl

0Ll il Kiles 31 S ey 53 oS Emw 3590 Sl la b Ol s

Tehran Univ Med J (TUMJ) 2015 December;73(9):639-45

http://tumj.tums.ac.ir

o 03,5 35 4 ol addllas ol 3 s 8l asdlls gl s
ks e Jla B0l i S

msm =S5 L 5 SPSS LB G s s Slaoslel 51 Laesls
534Sl b S 15 e 5w 3) 00 R e 5 5 REye
b e a2l s pms Wands plad e JUESH Laesls sl oo
L (ol Sl sladlisl saalis pls amS el ol Sl e
Cand gy ots QG das o |y abms Glacnsy oy Jlisl O
WOy g 5 el VSl pad 53 ol Sls S IS5 1 35
a3 o 0L |y as s e Sl Ol

o b gbaoley 5o 5 Olays a3 addlas gb s sl 8
B I D R R N N Tl
Shds ol my Sy Ulge L 0T by Sy 55 s
13 5138 Cands 3 1 Olay 3 35 oS ABL ol oses X(0)=s
M:sj.fada i, SKaay aasd s Jlasl ous

px(t+At)=s|x(t)=r)

r,s=1234,5
At

4, () =lim,,

a5 e 5 ot B el en gla e S0 ) e
oslital SIS Osew S, Jhe 5l acansy o JUisl o sl
sl Jist s 01 53 G (0) S s (0= G (0)exp (B,2) i
el Z ol jan glaize 155 Sl Dsee S5 s By 5 S
HB pleicas mb 035 e Sl b Jae ool sla sl Sy
S b sy Sy slassl ys eddacile gladla| ol olas
5 bsesls Wl e ol Uil glacad ol b bl ol
L gertla b ey Cowsay anllae o 3l Cansy s Jloz|
L e .ol Ol 5l slosl O 552 5 sls al Ol py (0 L
L dslis _pledan ;5 Cand O 3030 Sl 03l
oxlizel L oS 7 ol Cunsy 5n culil Ol o Sle asls

s e all Jde 51 (63565 (6 5aS 3 53 o0 drula -1/g,,

YeaToo AR j_)_ﬁ

=00 AR .

W1 e JUSH 01Kl 5 CD4 slad ghaw Idns ulasl p Waamd s 0) l5 503



OblSas 5 Sico pla ol

Sme sl 5 Candy g 3 oo 4 Sl Db 0 Kibe 3,515 w55 ¥ Jpar

ey

“ )k"" Jl) g0l 4 ol odaliv 6\.&‘)\5.'” Sl Lf""‘} @)}i 2\ J"J\?

780 Olsedsl deols of yonay OF (0 2
Golo &) caolil Loy opSSloe Crd g o il ) ) Ay Y \ Cand g
(740 Oluabl akols) jlae gl 5550 v v o V. " v \
(Y/QAT 5 Y+/0AQ) Y/VA0 q/+04 \
WV Y 1 Al A A Y
(VN0 5 0/A0Y) /24 Y/evi Y
v Y Yo £4 Y'Y Y. v
(VVYY 5 \Y/AQE) Y/8Y £/VVY v
(VO/EAY 5 YA/TAQ) ¥/YVA YeAYY $ W Al LA 1 S L ¢

5 ok gl el enas oo w0 1y biowrss 31 s s Bl el (Sle slasl
s e OLES 1,01 /40 Olebl dlols

dsb a1y K (D) glacurss & Ghu) biewss 51K a5l ! slass slael

s e 0L s

(O g 4 s 5D HIV & 0L bund s o sds! Jlozl 3,40 o8 ¥ o

olo VY
° ¢ Y
/h0q AV YW
/eVY V4 YA
X AN VALY
VAL VAL Ve

YYE

LAREN

(PAREA

/YAY

T

Y

ARA

+/Y04

Ol Sde

ey

Y

e

o

AR ZA

o/+4)

+/\Vo

AN

ole VY

v

/AN

LARAN

+/YAY

/Y

ARY

C/YVY

+/Y00

/eayY

v /0

+/YAY

+/YA

Vv 04

v

1

s e 0Lz le VY 5 \Y Ol e 53 1y 505 (0 55) lacanss 4 (o) bicuns s 31 K a5l Jlasl gladlaz! slasl

35 55dm b dde ol 3780 Bliabl Aol of jonsy Jibe (saonds 3 IS s Sl 85 55 4 dl £5 YU 513 5 OG5 4 Ols o o ble S 555 18 U

o SBeg S g i (SeS eie

@aa‘gﬁ‘gaa}b&aw

RPN Ol A
ATV v/ YA
v /AN o/ g
LAVY ARAN
LV +/EVA
0/LVV +/AAY
0/+V AVARYA
Y/00¢ 1/OLY

o blis
AYY
ARES
V/V40
V/ov0
/XY
*Y/0V0

VARG

YL o
o/V+Y
Y/Y\A
ARV
Y/Y\Y
YA/AVY
AVARA

Y/08r

o 55 e bl o

omly A
oYY
1Y
YAy
AR
V/EA

+/oY

+/Y0)

o blsve o
\V/YYo
At
Y241
V/\Vo
FLree
V/EYY

+/VAA

Jiz

Yal)cwsy

(P RO

Yalcowsy

LI SO

L T A e )

Yaul by

0wt Cundy

(sl 000 cla.w)z ab g Uil Jies pane (g )lsbas e s 3Ol (G sde ol o bliee Lond (gl 740 Olunbsl ol gd) 0/ 0 cb.w_)})\:t.su*

FFO L FPY 9 o)las V¥ 0,50 I FUE 5T 5 had (5 gl olCidls o by oaCitily alno



ey Oless caSHIV & Lo yu e picwics &) yndi dig, (s5lwJio

S 5k s ol Ldlisl Ol Lo sl 03 s
sdalie Ol o sdlitrloes (sla asli 51 5y anglio b g 0l
s sladlis! sladloaz bagyls ol b Olays o Olylags 55 38
55 bl Ol ke 3550 55 el slel s plin Wl
Oley de ol Ll odal Cewdds selin ol 93 5 S Cons
o Ohle Slp S5S Rauk 03 Ll s A Sends Sl
ol 0 350 ri Olays

320950 Ao Gl b ols o sl il s Slalles &
4 S0l sl 4 S G5 Bl S O Lsls OLES
SeelS amalr S andllas L O1)Kas 5 Greenbaum T s oleys
0301 313 53 VU s g S w35 L sl DL (5,08 Sz
lageoly 53 Bl Jlo b5 Ollen b aglis s Jl 00 (VL
U s 05,8 3 ol o Slsbine (8355 50

gl Blands o8 Jar son P G55 o 02
3 O S0 L g bl lalaad s Sl el 85 53 Julse
S ISt 51 (6o gdome sl 53 Led bions g o JWE) 5 i
g Sy Sl Nlge K pslie F o lbas U
258 R i Gladised e b ey Slalllas (slas 5 035
Condy &S dw & 5> Candy 5l JWE) 6 bl a0 Olyew
OBS ol aw (s psbas Ols o 5 ol 2l i 51 (6 Snbial
Sl Ko il 5l e el ol s 550
3SR op 3o e 33 53 s nssfods SOl &
b Ok 53 olaw e Lay 3 AT W Ol &S sboles
Shedis sl JUsl Jlazs| slis ol Caal b= HIV g 05
Sl y S She Slaosls Ll 5 oo A )l Laadly 55 oS Jube
Oeeeen s Sty Sloys gladb L Jﬁjﬂ_ LSy Sy
Sl e Ll s Ol Cans a3 BAL slaole; Sk
o5l e oalp e o me 5353l s

Olye cov Jlads » b 5l dsn dlie ol Kl
Oleys o ot HIV 513 s sl s g 55 L35 o
e "Bl Jue Sl eslinal b g nas5sas slagls b
Agd Sy eske ol iy el Ltags ol
ol Colom L oS w804 0S4 PAE L s OLe i

o] 0 rl;u‘ LG

Tehran Univ Med J (TUMJ) 2015 December;73(9):639-45

http://tumj.tums.ac.ir

Condy b gt Al Jlo 51 g 1 Sgnds OF L3 0Ll
s See 55 Jskw 000 YO 1y CD4 slad o sldes ms 53
s30T syls 1 e, OF L3 0kl uila ATV e G obL s
Sgh e Sl e L Sl Cands g3 S Ol S
Y Jsds s Jle i oG s sl sladlens| aen s il
el o kal

Al S iy 53 a8 b elal p Sl 0oy Kl
ool ¥ Ui 5 740 Sliebl alols b el cpl s 5 acules
Slasls b Oloys Comd oS g s 4 o301 5l 31 SKla sboay o
M g K Candy s ole & XS N3 s 5ods
S il (U 2y S 53 Jshe 000 (VL CDA (slad sl
S S sl B Sl ias e Sy it e
Rl a5 Camdy Sl ol Al e 28 5 Conl Cunds cpl
o i Sl a3 Cardy sl bl opl 38 Al
el odalie LBY o 53 5 L 550 5 ole Y s

30, 5 0U5 e biurss ks lp o bl ol S0l
£ Jadr 53 Ol (sl 780 Olabl Lol b of et w035 53 5
55,5 53 53 o bl cud olie 0550 bl Jsa .ol sl
Las o 0L Jadr ol pslie e Oly slie ol 5l g0 5 oo
A e glacarss Fp o0 JEE s e 5ol
220l Cands 4 aw Cand 3 JWEEl 6 bl gl (g bl
S s ) Ll o bl piman ol U3 ol £/8 Ols e
R IR S SN I R 77- S SR (I SN NP
wopler el Sl S 2 VAL b LS s s
o JEl o bl 53 .5 S s 5L CD4 slad sl slaes £ Cb.d
et s edaline (glsbine (g lel LMl lacunss s 4k

AL a5y 4e J:JLJJAJJ\ Ll 5 o0

Sou

-

Q‘)Lz:.; BE QLAJ} )31 JQ)) L;*"))-.’C-"-é-?jé L;’L"’J:”AJ)! .L?;IQ
sl gduaal 0358 alie fsa Ll cleds >l b o2 HIV
Grover asllas (e 558 JGash b aslie B CD4 lad f

S5 Shass s edd 4 S s Glateads alie slalenss



Jambarsang S. et al.

References

1. Brookmeyer R, Gail MH. AIDS Epidemiology: A Quantitative
Approach. New York: Oxford University Press: 1994.

2. Maartens G, Celum C2, Lewin SR3. HIV infection: epidemiology,
pathogenesis, treatment, and prevention. Lancet 2014;384(9939):258-
71.

3. World Health Organization (WHO). Global Health Observatory
(GHO) data. Number of people (all ages) living with HIV. [Internet]
2013 [cited 2015 Oct 15]. Available from:
http://www.who.int/gho/hiv/epidemic_status/cases_all text/en/

4. Ford N, Meintjes G, Pozniak A, Bygrave H, Hill A, Peter T, Siberry
GK, et al. The future role of CD4 cell count for monitoring
antiretroviral therapy. Lancet Infect Dis 2015;5(2):241-7.

5. Yalda A, Seyyed Alinaghi SA, Hajiabdolbaghi M. Adherence to
antiretroviral therapy and its determinants in AIDS patients: review
article. Tehran Univ Med J 2008;66(7):447-55.

6. Silva Mde O, Bastos M, Netto EM, Gouvea NA, Torres AJ, Kallas
E, et al. Acute HIV infection with rapid progression to AIDS. Braz
J Infect Dis 2010;14(3):291-3.

7. World Health Organization (WHO). Consolidated Guidelines on the
Use of Antiretroviral Drugs for Treating and Preventing HIV Infection:
Recommendations for a Public Health Approach. Geneva: World Health
Organization; 2013.

8. Phillips AN, Lee CA, Elford J, Janossy G, Timms A, Bofill M, et al.
Serial CD4 lymphocyte counts and development of AIDS. Lancet
1991;337(8738):389-92.

9. van Leth F, Andrews S, Grinsztejn B, Wilkins E, Lazanas MK,
Lange JM, et al. The effect of baseline CD4 cell count and HIV-1
viral load on the efficacy and safety of nevirapine or efavirenz-
based first-line HAART. AIDS 2005;19(5):463-71.

10.Catalfamo M, Wilhelm C, Tcheung L, Proschan M, Friesen T, Park
JH, et al. CD4 and CD8 T cell immune activation during chronic
HIV infection: roles of homeostasis, HIV, type I IFN, and IL-7. J
Immunol 2011;186(4):2106-16

22

11.World Health Organization (WHO). Antiretroviral Therapy for HIV
Infection in Adults and Adolescents. [Internet] 2006 [cited 2015 Oct
15]. Available from:
http://www.who.int/hiv/pub/guidelines/artadultguidelines.pdf

12. World Health Organization (WHO). Antiretroviral Therapy for HIV
Infection in Adults and Adolescents: Recommendations for a Public
Health Approach. [Internet] 2010 [cited 2015 Oct 15]. Available from:
http://apps.who.int/iris/bitstream/10665/44379/1/9789241599764 _eng.pdf

13.Deeks SG, Phillips AN. HIV infection, antiretroviral treatment,
ageing, and non-AIDS related morbidity. BMJ 2009;338:a3172.

14.Aalen OO, Farewell VT, De Angelis D, Day NE, Gill ON. A
Markov model for HIV disease progression including the effect of
HIV diagnosis and treatment: application to AIDS prediction in
England and Wales. Stat Med 1997;16(19):2191-210.

15.Lawless JF. Armitage Lecture 2011: the design and analysis of life
history studies. Stat Med 2013;32(13):2155-72.

16.Gentleman RC, Lawless JF, Lindsey JC, Yan P. Multi-state Markov
models for analysing incomplete disease history data with
illustrations for HIV disease. Stat Med 1994;13(8):805-21.

17.Jackson CH. Multi-state models for panel data: the msm package
for R. J Stat Soft 2011;38(8):1-29.

18.Jackson CH, Sharples LD, Thompson SG, Duffy SW, Couto E.
Multistate Markov models for disease progression with classification
error. J Royal Stat Soc 2003;52(2):193-209.

19.Marshall G, Jones RH. Multi-state models and diabetic retinopathy.
Stat Med 1995;14(18):1975-83.

20.Grover G, Gadpayle AK, Swain PK, Deka B. A multistate Markov
model based on CD4 cell count for HIV/AIDS patients on antiretroviral
therapy (ART). Int J Stat Med Res 2013;2(2):144-51.

21.Greenbaum AH, Wilson LE, Keruly JC, Moore RD, Gebo KA.
Effect of age and HAART regimen on clinical response in an urban
cohort of HIV-infected individuals. 47DS 2008;22(17):2331-9.

FFO L FPY 9 o)las V¥ 0,50 I FUE 5T 5 had (5 gl olCidls o by oaCitily alno



mmmmmm

I [ ] ] V I ' Tehran University Medical Journal, December 2015, Vol. 73, No. 9: 639-645

Original Article

Modeling trend of the immune system in HIV positive people treated with
antiretroviral drugs, using Markov model

Sara Jambarsang Ph.D. Candi-
date'

Alireza Akbarzadeh Baghban
Ph.D.?

Seyed Saeed Hashemi Nazari
M.D., MPH, Ph.D.*"

Farid Zayeri Ph.D.*

Ali Nikfarjam M.D., MPH®

1- Department of Biostatistics,
Faculty of Paramedical Sciences,
Student Research Committee,
Shahid Beheshti University of
Medical Sciences, Tehran, Iran.
2- Department of Basic Sciences,
Proteomics Research Center,
School of Rehabilitation Sciences,
Shahid Beheshti University of
Medical Sciences, Tehran, Iran
3- Safety Promotion and Injury
Prevention Research Center, De-
partment of Epidemiology, School
of Public Health, Shahid Beheshti
University of Medical Sciences,
Tehran, Iran.

4- Department of Biostatistics,
School of Paramedical Sciences,
Proteomics Research Center,
Tehran, Iran.

5- Disease Prevention Branch,
Deputy of Health, Tehran Univer-
sity of Medical Sciences, Tehran,
Iran.

*
Corresponding author: Chamran High
way, Tabnak St., Shahid Shahriari Sq.,

Daneshjo Blvd., School of Public Health,

Tehran, Iran.
Tel: +98-21-22432040
E-mail: saeedh 1999@yahoo.com

Abstract Received: 13 Sep. 2015 Accepted: 11 May 2015 Available online: 13 Nov. 2015

Background: After primary infection, the number of CD4 T-cells decreases with dis-
ease progress. The patient’s immunological status could inform by The CD4 T-cell
counts over the time. The main purpose of this study is to assess the trend of CD4 cell
count in HIV+ patient that received Antiretroviral Therapy (ART) by using a multistate
Markov model to estimate transition intensities and transition probabilities among vari-
ous states.

Methods: A total of 122 HIV+ patients were included in this cohort study who are un-
dergoing Antiretroviral Therapy treatment in the Iran AIDS center in Imam Khomeini
Hospital in Tehran that inter during March 1995 to January 2005 and then fallow up to
October 2014. All adults with at least two follow-up visits in addition to their pre-ART
treatment were considered to be eligible for inclusion in the study. Continuous-time
Markov processes are used to describe the evolution of a disease over different states.
The mean sojourn time for each state was estimated by multi state Markov model.
Results: Sample included 22 (18%) female with a mean age of 43.32 (standard devia-
tion 8.33) years and 100 (82%) male with a mean age of 45.28 (standard deviation 8.34)
year. Age was divided in to two categories, 40 years old and lower than that 66 (54.1)
patents and persons older than 40 years old 56 (45.9) patents. A total of 122 patients
were included. 29 patients died during follow-up. One year transition probability for
staying in state 1 of CD4 cell count was 51%. This probability for six year was 33%.
The mean sojourn time for sate 4 was 21 month. The hazard ratio of transition from
state 3 to state 4 was 4.4 in men related to women.

Conclusion: The use of antiretroviral therapy in the treatment of HIV infected persons
reduce viral replication and increase in CD4 T lymphocyte count, and delay the pro-

gression of disease. This paper is shown the progression of this trend.

Keywords: antiretroviral therapy, CD4 cell counts, human immunodeficiency virus,
Markov process.
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