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Abstract
Objectives:,,To study the incidence and effects of anti'retloviral therapy along with Cancer chemotherapy on

outcome of A|DS assodiated Cancers in'lhdian patients' ' 
'

Method:3g32 cancers patients were investigated over a period of 5 years' 46 AIDS-associated cancers were

;;;;rifi.j. Htv r,u,rr;;; ;;.t".;"0 Jv rLrin, western Blot, riral load and cD4lcDB counts' Patients were

ii*,"d Wlth aiff"r"nt modalities of cancer management and: anti-retroviral therapy was discussed,with the'patient

and relatives. Patients were followed up 6 monthly.

Results: lncidence of AIDS-assoiiutud.un.urs was 1.2 perient. AIDS-Defining Cancers (ADC) were.seen,in 26

(54.35o/o) while non,-AtD5:Defining Cancers (NADC) wert observed in 21 (45'.65%).,Non Hodgkin Lymphgla

;r;1;;;";;onest form oi ntOS.Jefining cancers in zt (e4lo) patients; cervical tancers in 4 (l60lo) women whill

there was not a single casb of Kaposiis sarcoma. AIDS associated cancers were Common jn males' Mean age was

3B;5, years. Only 33.50lo patients received treatment for ntV ind:cancers. Development of immune reconstitution

ry,rdi;;;;;';b;;;;.;;;;oozo pr,i"ntr. Hepatitis B infection was se"n in ollv 
lnelatient 

(2'17%)'

Conclusions: AIDS-associated cancers are seen in advanied stage of HIV infection, Concurrent chemotherapy

and anti-retroviral therqpy io, nnf- is significantly effeciive: Cerilcal cancers and non.AlDS-defining:,,.:"* 9,:
;;;;;* preai.tuute r"ifonr" to anti-retroviral therapy, Mortality in non-A|DS related cancers was significantly

higher than AIDS related cancers.

lntroduction
-t-here are about 2.5 million HIV patlents in lndia and the

I calculated prevalence in Maharashtra is around 0'62 per

cent.r Survival of HIV patients improved signilicantly with better

control of opportunistic infections and administration of Highly

Active Anti-RetroviralTherapy (HAART).':

Real incidence of AlDS-associated cancers in lndians is

not known. There are only few reports in lndian literature'3{

It may be roughly 3-4 per cent in lndians while in developed

countries; it may be 10-34 per cent.2'3 HIV associated cancers are

mainly divided into two groups. AlDS-defining Cancers (ADCs)

include Non-Hodgkin's Lymphoma, invasive cervical cancer

and Kaposi's sarcoma. Other types of cancers in HIV patients

are included in non-AlDS-defining Cancers (NADCs)'2

We studied 3832 different types of cancers in Shri

Siddhivinayak Ganapati Cancer Hospital, Miraj (Maharashtra)

over a period of five years (.January 2003-November 2008)'

Of them, 46 AIDS associated cancers were diagnosed' The

present study focuses on these patients, their treatment effects

of combination chemotfrerapy and antiretroviral therapy and

overall outcome,

Patients and Method
Shri Siddivinayak Ganapati Cancer Hospital is a dedicated

cancer hospital in Miraj, District Sangli (Maharashtra), lndia'

Number of cancer patients from Western Maharashtra, Konkan,

Northern Karnataka seek advice and treatment for oncological

problems. During 2003-2008, 3832 cancer patients were enrolled

in this study. Ail the cases were thoroughly investigated and

hematological, biochemical and radiological investigations were

performed. Histopathological study was performed by a team

of pathologists and patients were classified accordinq to ICD

'10 code system. Treatment options Iike chemotherapy, surgery,

or multimodality treatment were discussed with patients by

respective specialists. Table 1 shows distribution of different

cancers studied during last 5 years'

HIV infection is diagnosed by ELISA test and confirmed by

Western blot test. Staging of HIV infection was done with CD4+/

CDB+ counts. Viral load was estimated in these patients before

administration of antiretroviral therapy and then 6 monthly to

evaluate the response to HAART. Serum LDH was estimated for

evaluation of disease activity. Patient and relatives were given

complete information about the nature of both the diseases'

further plan of management and expenses involved in this'

Detail study of opportunistic infection was done and accordingly

these conditions were managed' Different treatment options of

highly active anti-retroviral therppy (HAART) were discussed

with patients. Reverse transcriptase inhibitor (RTl) - or protease

inhibitor (PI) based antiretroviral therapy, its monthly expenses,

interaction between chemotherapeutic agents, their toxicities

were discussed in detail with the patient and relatives'

All AIDS-associated cancer patients were evaluated monthly

before next chemotherapy cycle and then every 3 or 6 monthly'

Follow-up was continued after completion of chemotherapy

or radiot'herapy for status of HIV infection and evaluation for

recurrence / relapses of cancers.

Results
3832 cancer patients were enrolled for this study' There
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Talrle 1 : Distribution of different,can{ers accorcring to lcn10 cocring systenr c}uring 2a,#-agTypeofCancer tCO%:"v! lvlale Fam:l-c -%
HeadandNeck 

--: - --*- 'vlale f"tiffi
coo-i+

4 0.35Gut C16-t8,C2l 2$ 14g 3g1 3 0.77uterus' tubes' adnexa c51-52,cs4-55 0 357 357 2 0.56Metasrases Cg7 224 lV 341 3 0.88Breast Cancer C50 O 269 269 1 0.37Other Blood Cancers C9O-95 157 96 2fi 0 0.00Genitourinary Cancers C64-68 BB 42 240 1 0.42CervicalCancer CS3 O V3 173 4 2.31NHL c82_8s,C96 108 60 168 21 12.s0Lung and Mediastenum C34 60 27 87 I l.tsBrain Tumors c7O-72 66 16 g2 2 2.44Prostate C6l 72 0 72 o o.oOvary C56 0 52 52 2 3.85SoftTissue Sarcoma C4g 3.t t8 49 I 0.09BoneTumors C4O_41 20 16 36 0 0.00Liver, GB, Pancreas CZZ_ZS 24 t 0 34 1 Z.gsThyroid and Endocrine CB-74 12 t3 25 0 0.00Hodgkin's Lymphoma C8l 13 l0 B 0 0.00skincancers cq-44 5 g t3 g o.ooEye&Orbit C69 8 4 12Total 1n?r _]__ tt o. O.oo' . -- " .. - .. - 2077 fiSS 3832T:hlo).flinir^,..+L^r^ ' -- * .. 46 1,20Table 2 : Clinicop.:thotogical details of z16 I-llV asscciat*d
;;.;;;- 

- q);uL'dLUu of Hrv infection whire virar road hanged between 50,000 ro

::.,;::"Y:::':',:l"':'-:11,?5-related.,...,',""ryii-a".7,ii''u"lYtrr 9l rdl5slPiugrt! rnlhis sludy NumberMrrp .- -r..._-,l"gllq.*gg"
rru"ruEr er rdlrcer patrents 

'" ll's:!ggr* ryurbel lg1gltgg: :::::r:9 
antiretroviral therapy. one patieni(s.,iiirr j"l,"j"o"j

-.-___ 

l
Male
Femates 2077 :t1? 

- 
::t:::l,llr:, syndrom.e characterized by sudden uss.*ution

HtVAssociatedcancers 1t5s 4s.s0 of tubercular. lymphadenopathy ancl hi;1,;i;;;,ru or" ,o
HrvAssocaredcuniui, n,uru, :i i.? B':"Tffi:fjil,iffilrrlft!),,; H[;l,x;,:,1*i*:iHlvAssociated cancers in femalet ji o.ro other iorms of NHL. At-th" ; of 2008, 11 (23.g1o/o)patients areMean age of AIDS related Lvmphoma 40 8 years alive, 31 (67.39o/o).ruua unJ r"n u ining 4 (B.7vo) rost to fo,ow up.
(ARL)

Mean age of non ArD'-rerated cancers 41.2years Discusslcr.rPediatricAlDS-associated cancers 03 6.52 D.Adult AlDs-associated cancers 43 93.48 -,_:.?tt"tn 
of AlDS-associated cancers in Indian patients differed

HBV positive AlDs related cancers 0 "t i ,i significantly from cJeveloped countries where there were cases ofMediancD4+count 162.8/mm3 Kaposis sarcoma. ln developed countries, raposii uurJo*. *r,HAARTstartedforAlDsrelatedcancers lt tne commonest cancer followed by non-Hodgkin,s lymphoma.2HAARrnotstarteai*prii"*'nros j t )i.Zl [e and Dhir et at diJ no;;;;', sinsre case of Kaposit sarcomarelatedcancers in our studies.4 only one case of Kaposi! sarcoma was found inReconstitution syndrome following HAART 0l g.og an autopsy study of 1 62 AIDS patients in another lndian study.,rvpesof Non-Hodskin'sLvmphoma 21 AlDS.related lymphoma (ARL) was,n;.;;;";;r,'.]n."r,nDiffuselargeBcell Lymphoma 19 85.71 our study.,All ,nur"'puti"ntr'hacJ advanced stage, B symptoms,Primarycentral Nervoussvstem 1 4.76 extranodar inrotu"*unirr.i'u, oona marrow, centrar nervousLymphoma
lceilNon-Hodgkin'slymphoma 1 4]6 system etc at the time of presentation. Mortality in AlDs-l-v.pr,oorrrti.Lv,np[lrl '-"'"- 

- 
t 4'76 associated cancers *ur trigr,.irrr..,en,these patients had low cD4

were2077 were mares. ;.,il::5H;:f3.T;::::1ffi::;:;s;::xr**mji*was l'18:1' Head and neck cancer was the 
'oit'to'ron ,ypu invorvement, anage more than 35 years and a high serum lactatefollowed byrancers in females (b'east cantui' uno gyn*oroqiiur olt ylrog"nuse toncentration.z Risk of deveropment of NHLcancers)' gastrointestinal cancers and other tfpe'' rnere r.i"re in H1i putrunts iiarmost 100-300 times higher than generar46 (1'20vo) AlDS-associated cancers' or tr''utu-ii nad non-ArDi ooorL,,or when they have row cD4 count, high viral road and:i'i".ff;ffiil,:iffilliff'il",',T[:*,]lr"-'iji"fi??fftj not receivins,n,i-,ut.,i,uiinJ,.py,

lJ,:H.Jilil,."J,,,;a.r 
cancers. rhere was no case of Ku;o;;i ,,.H.,,,";ii HJ::.:j:l?:;:;l::::x;i,1,]li1Hil,ilixi.

rn this study, ArD'-rerated cancers (ARL) were *::1-::Tl1' ,,,*:1,[:::fi[J;";f_J:[,:;:::,,"r,J/.";Ti:t[:fi:*xjin males than females, with a ratio 
"rz:s,i .-pudiatric elDi_ ;;;,;l were suboptimal.e Addition of HAART to srandardassociated cancers were seen in only 6'52 per tunt or patients' .i"#i,n.rroy with support of different growth factors,Median cD4 count was i62'Blmm'inoicuiing 

'iu'ntuo 'tugu t;;;;;a the'outcome oi itos rctatect Non-Hodgkin rymphoma
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patients. Different chemotherapy regimes such as infusionai
cDE, m-BACOD with G-csE EPOCH, CHOP and chemotherapy
with Rituximab were tried for the management of these
patients.T'e German ARL study group investigated concurrent
administration of HAART and CHOP regime in 72 patients
with ARL. They reported 79 per cent complete remission and

longevity up to 47 months. Toxicities were not very severe' Now

combined modality is considered standard-of-care ARL.ro ln
HAART era, goal of treatment of ARL is complete remlssion,

not palliation.rl

We managed ARL with standard CHOP regime along with
Reverse Transcriptase inhibitor (RTl) based antiretroviral therapy
(I-IAART). Patients tolerated chemotherapy and HAART well
and could complete chemotherapy without any interruption.
Patients were treated with different anti-retroviral regimes
such as Emtricitabine, Lamivudine, Efavirenz or Zidovudine,
Lamivudine, Efavirenz or Loponavir/Ritonavir-based anti-
retroviral therapy. Zidovudine was omitted if patients developed
myelosuppression. Similarly. Didanosine was not used as it
causes peripheral neuropathy or exacerbates chemotherapy
induced peripheral neuropathy. Pl-based antiretroviral therapy
is very expensive, can cause or worsen chemotherapy induced
neutropenia by inhibiting cytochrome P45oICYP3A enzyme
system.r2 Some protease inhibitors may reduce the hepatic
metabolism of cyclophosphamide or anthracycline.r3-There has

been some concern about tumorigenesis with Protease inhibitors
like Nelfinavir. Nelfinavir was tumorigenic in animal studies
but not in clinical studies in humans so far.le Ritonavir caused

significant regression of cancers Iike head and neck cancers. lts

lnhibitory effect was boosted by ionizing radiation in animal
studies with minimal toxicity.l5

Ebstein-Barr virus, human papilloma virus or Human Herpes

Sarcoma virus induced AIDS-defining cancers, while "non-viral"
theory is proposed in the pathogenesis of non-AlD5-defining
cancers.T'15'20

lmmune reconstitution inflammatory syndrome (lRl5)

following HAART was seen in ARL after receiving chemotherapy
and antiretroviral therapy. Few AIDS-associated cancer patients

on HAART develop exacerbation of inflammatory condition.
This could be due to persistence of immunodeficiency in spite

of chemotherapy and HAART. Development of lRlS indicated
improvement ln immunity and over all prognosis of such
patients may be better.ra

ln this study, all cervical cancers had advanced stage at the
time of presentation with significant complications. Though,
cervical cancer is an AlDS-defining Cancer, there cor"rld be

variable response to anti-retroviral therapy. lf HIV-infected
women receive HAART in early stage, there could be regression

of malignant lesions. Surprisingly, there was no correlation with
CD4 count and clinical response to HAAIlT in different clinical
studies.16r7

Patients with non-AIDS related cancer had aggressive
malignancies and poor performance status. Mortality was

significantly higher in this group. Response to HAART and
cancer management was not uniform and predictable when
treated with antiretroviral therapy.l8 Recent study showed that
with the use of antiretroviral therapy for HIV infection, there
was a decline in AIDS-defining Cancers and an increase in non-

AlDS-defining Cancers. lt was attributed to development of skin

cancers in white population.'z

CD4 count was considered as a surrogate marker and
correlated with the disease activity and prognosis in some
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types of malignancies. Thus median survival was only 4 months

when CD4 count was less than .l00/mm3, but 11 months if more

than 100/nrm3 in the absence of HAART.CD4 count correlates

well with progress of Kaposi's Sarcoma and Non-Hodgkin's
Lymphoma but not with cervicalcancers.lT

Although AIDS-related cancers improved significantly with
HAARL and mortality reduced by 70 per cent, the same results

were not seen in non-AlDS-related cancers.T

Conclusion
Number of HIV associated cancers is increasing due to

increased survival rates and the age of HIV positive patients.
Pattern of AIDS related cancers in lndian patients differs
significantly from developed countries. Non-Hodgkin's
lymphoma is the commonest"type of AIDS related cancer,

followed by non-AlDS-related cancers. Kaposi's sarcoma is not
found in our study. AlDS-defining cancers respond to combined
treatment with chemotherapy and antiretroviral therapy but
in non-A|DS-related cancers, outcome is poor. Concomitant
chemotherapy and HAART is considered as the standard-of-
care for ARLs.
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