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The Conundrum of Dual Primary Malignancies: Four Years’ Experience of
a Single Tertiary Care Institute in India

Abstract

Background: Encountering more than one malignancy in a cancer patient is no longer uncommon;
this increasing incidence is mostly attributable to the improvements in life expectancy, awareness,
and diagnostic facilities. This article aims to highlight this institute’s experience in diagnosis and
treatment of patients of multiple primary malignancies and a comprehensive review of literature.
Materials and Methods: This is a descriptive study of retrospectively collected data of a single
institution over 4 years from 2013 to 2016. Known cases of cancer who were diagnosed with a second
primary malignancy were included in the study. Various details such as age, sex, site of disease, temporal
relation of two cancers (synchronous or metachronous), family history, tobacco use, treatment given, and
survival at 1 year were recorded, organized in a tabular form, analyzed, and described. Results: A total of
29 cases of dual malignancies comprising 0.74% of a total of 3879 patients of cancer were encountered.
Seventy-two percent of the cases were metachronous and 5 years was the mean time interval between
tumors. There was a female preponderance, and the average age was 56 years. Breast was the most
common site of malignancy. At 1 year from diagnosis of second primary, 69% of the patients were alive
and 27% were disease-free. Conclusion: Second primary in a patient of cancer is becoming increasingly
common and the suspicion of the same should always be borne in mind during follow-up. Prognosis as
well as intent of treatment depends on respective stages of the two malignancies.

Keywords: Dual malignancy, metachronous, synchronous

Introduction

Multiple primary malignancy (MPM) in a
cancer patient is not a new or a very rare
occurrence. The diagnosis of a second or a
third primary is very often not easy to arrive
at due to the possibility of recurrent or
secondary lesions from the first malignancy
confounding the issue. This can lead to
delay in initiation of appropriate treatment
and can affect overall prognosis and
survival. The most common presentation of
MPMs is as dual malignancies.!)

The concept of MPMs in one individual
was first described by Billroth in 1889.51 In
1921, Owen published a report highlighting
the possible causes of MPMs wherein they
found 4.7% of cases of multiple growths
in 3000 cases of malignancy.”! Warren and
Gates"™ published the first literature about
multiple cancers in 1932 and described
the following salient points for their
diagnoses: (a) each of the tumors should be
malignant with proven histology, (b) they
should be histologically distinct from each
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other, and (c) the exclusion of metastasis
should always be made. In 1977, Moertel**]
further refined the concept and classified
multiple primary cancers and multicenter
cancers into various groups based on their
tissue and organ of origin [Table 1].

MPMs can be divided into synchronous
or metachronous on the basis of the
time interval between the diagnosis
of the two primaries. As per Moertel
et al.,m synchronous or ‘“simultaneous”
malignancies are those primary tumors
which occur in the same patient within
6 months of each other, whereas
metachronous or “interval” malignancies
are those that occur in the same patient
separated by a period that is >6 months.
Although this definition of synchronous
and metachronous tumors is the one most
commonly used, it is not the only one and
other researchers have used 12 months and
other varying time intervals to define the
temporal relation between MPMs.

Indian data on MPMs are limited to a few
case reports or case series,’*!% with limited
or no follow-up. Collection of long-term
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Table 1: Classification of multiple primary malignant
neoplasms

Category Description

I Multiple primary malignant neoplasms of multicenter
origin
A. The same tissue and organ
B. A common, contiguous tissue shared by different

organs
C. The same tissue in bilaterally paired organs

II Multiple primary malignant neoplasms of different
tissues or organs

11 Multiple primary neoplasms of multicenter origin plus a

lesion (s) of different tissue or organ

data with adequate follow-up and survival analysis is
crucial to understanding the natural history of patients with
MPMs in our country. In this retrospective analysis, we
aim to report the incidence of dual malignancy seen in our
practice and the demographic distribution, the patient and
disease characteristics, and the management offered in such
cases.

Materials and Methods

This is a descriptive study of retrospectively collected
data from the cancer registry of a tertiary cancer
hospital. Records of patients registered and treated at
our center over a period of 4 years from January 2013 to
December 2016 were perused. All patients who were found
to have histologically proven MPMs were included in the
study. Localized or disseminated recurrence of the same
histological tumor was not included in the study.

Various demographic details such as patient’s age at the
time of each tumor diagnoses, sex, any relevant family
history and history of tobacco usage were recorded.
Similarly, disease details such as site of tumor, stage at
presentation, histology, and time interval between the two
diagnoses were also noted. If the two primary malignancies
were diagnosed within 6 months of each other, they were
labeled as synchronous, and if the time interval between
their diagnoses was > 6 months, the second neoplasm was
categorized as a metachronous tumor. Among synchronous
tumors, the one that was diagnosed earlier was deemed to
be the first primary and the one detected subsequently was
classified as the second primary.

Complete treatment details including surgery, radiotherapy,
and systemic therapy were also registered. Only patients
with a recorded follow-up period of 1 year from the
diagnosis of second primary were included in the study.
Patients who did not follow up in the hospital were
included only if they or their caregiver could be contacted
via telephone and disease status at 1 year from diagnosis
could be recorded. The patients were divided into four
groups as given below:

1. Alive and disease free — Patient alive at 1 year with no

evidence of residual disease

2. Alive with stable disease — Patient alive at 1 year with
residual disease that has either decreased partially or
not increased in spread or volume since diagnosis

3. Alive with progressive disease — Patient alive at 1 year
with residual disease that has increased in spread or
volume since diagnosis

4. Dead — Patient who has died within 1 year of diagnosis.

Survival of patients with metachronous and synchronous
tumors at 1 year was depicted using Kaplan—-Meier graphs,
and the survival probability between the two was compared
using the log-rank test. Similar graphs were also generated
to show the survival of different stages of the second
primary cancer. All the collected data were organized in
a tabular form, and the patterns of demographic, disease,
treatment, and survival data were analyzed and reported.

Results

The list of patients included in the study is given in Table 2.
A total of 29 cases of dual malignancies were found and
included in our study comprising 0.74% of a total of 3879
cancer patients seen over a period of 4 years. There was a
clear female predominance with 65.5% (19) of the patients
being women. Interestingly, this female predominance was
limited to the age group below 60 years, while the male sex
was much more common in the age group above 60 years
[Figure 1].

The mean age at presentation of first malignancy
was 54 years, while the age at presentation of second
malignancy ranged from 29 to 79 years with the average
being 56 years. There were only two patients out of the
29 patients who had a history of a first- or second-degree
relative suffering from cancer.

Ten out of the 29 (35%) patients gave a history of using
tobacco in any form. Six of these 10 patients had both
such primaries that have tobacco use as a direct etiological
factor (head and neck, lung, and esophagus cancers).

Breast was the most common site of cancer in the study with
nine cases (16%) closely followed by head and neck (oral
cavity, oropharynx, larynx, and hypopharynx) with 7 (12%)
and lung with 6 (10%) cases, respectively [Figure 2].

Carcinoma breast was also the most common first primary
with seven such cases, while among the second primaries,
lung carcinoma was the most common with five patients
diagnosed with it.

All cancers were staged as per the 7" Edition of AJCC
staging system (2010). Among the first primaries, five out
of the 29 (17%) patients were in Stage IV at presentation,
whereas among the second primaries, 16 (55%) patients
were in Stage IV at presentation. Eight (28%) patients had
synchronous cancers while 21 (72%) had metachronous
cancers. Among those with metachronous tumors, the time
interval between the two tumors ranged between 23 years
and 1 year, with the mean time interval being 5.33 years.

522 Indian Journal of Medical and Paediatric Oncology | Volume 40 | Issue 4 | October-December 2019



Bisht, et al.: Dual malignancies: Four-year experience

~p10))

(Od x9) LD . .
Jpy + (Kwopopowo NI 2888 - TNINOEL (x1 exhny ;) SIIT8WIS - ONONAEL
(snsodop [eurwopqe) +aNT+0Sd POOUSPY SNOUNIA (syuow §) LEDI + (unedso x ¢ BO0UAPY
dd ynm oAIy + HV1) A1o3mg Areso e) uAs +XJ 82/7°05) 140D XIAID B)  oewd LE
DI 93®1S - OINONPT.L (uoyixowrey) LH 11 93215 - OININZL
(1oyyey) Sun (0d x9) 1D woouspy + (X} 0T/AD Sp) 1¥dH +
2D Jo Kiopsiy 1PV + (ANT + 0S4 snosds Arejideq (ovdxT1 +OVxp) L B AIEImPaU + A1
Apwue 901J 9SBISIP PUB JAI[Y + HVL) £1981ng Aeaoe)  (s1eah ¢) eoN  UPVY + (NUIN 1Y) A1e8ing jseAIq B)  O[RWID] 9¢
VIII
€A 93818 - ININGZL o3e1S - ONONEELd
(0D x ¥ +0dx2) o) (Oaxv) Po0UPY
1O 1red + (3 ST/AD [199 snowrenbs (3neA 1D 1PV + (uononpao£o Areqided snoiog
(4d) A ynm oAIy 0) L9 I1ed [euiSes) Xiaro ) (sreak g) BN + 0Sd + HVL) A1e8mg AreAo €D o[RWR 19
(4ol
£D 9) 1401 +
a3ev)Q - (3 Tx o8eg - d
I S - OINONT.L (x3 ST/AD 4'0S) 1UET + S - OINZNEL
(erow Suny) (Awo1oop1o1Ay) Areideq (spuowr ¢)  (Ddx9) LO PV + (QNT ~ BOOUCPV pronowiopus
dd ynm dAIY [e101) £1931ng p1o1fy) ) uAkg +0S9 + HVL) A198mg WNLJOWOPUD B)  J[ed,| ¥S
STeIA G¢ (10zoma1) LH + (3 ST/AD 05)
o3els - a3eg -
« (ueq pue I1I 2381S - OINONY.L L + (Pxenoed VIII 9581S - ONINEL
Hureyy) Josn (surqeioaded + xj PoOUIpY xT1 +0Vxb) 1D WPV odl
0008qO], syjuou § Je paI 87/AD +°05) LIDD searoued ) (180K 7) BN + (NN 1) A1951mS 1searg ) O[BWO] 0L
(1s15) A OIII 9381S - ONENTL
158014 €D (Od »9) Bo0Uspy (X3 0T/4D st)
Jo K1o3s1y LD + (uononpaioko) snoxas Arejpideq (s1eak €7) 14999 + (ANDx9) 1D odl
Apwe (LD uo) ds ynm oIy K193 K1eao ) BIOIN  HUPV + (AN V1) A1e3ing jseAIq B)  O[BWIO Sy
qruedozed 5o (uayrxowrey) 1H
1Q - e ageg -
+ (Kwoyoargdau Al S - TINON®BEL (%3 0Z/AD Sb) TuEa VIII S - ONCTNCL
AINPaI0IAD) €D 1199 181D + (ANDx9) 1D 1PV g
Ad UM QALY K193mg BD [0 [eudy  (s1eak €) BN + (AN 1Y) A1e8ang jsearqe)  Qewd] SS
(ourqenoades) B8 - ONONE AI938)S - OINTINPEL
LD Mpv + vil ONEL (Odx9) BOOUIPY
(Awoyos[oorway) BOOUSPY 1D 1PV + (uononpaiol£o snoias Aejjideq
add Yynm A1y £K193mg uojod )  (sIedh ) BIDN +0S9 + HVL) A1981ng Areao®) oeWd] 7L
VII
Seq -
qunges + (Od xg) TS TINNEL (@1x©) LoWpy O84S - EDONONIL
1D I1ed + (%) 01/4D £O0UpY + (AwoydanqrpuewIay) S[qrpuw
dS UM oAy (€) uteiq o) 1 [[Bd (OTOSN) Sunje)  (sreakg) ey A193mns + (dIx¢) LOVN BUIOOILSO)S) OBt 6T
Krewad ,,7 Jo sisougerp +x988)S  ([eAadyur dwn) +%988)S (saeak)
SIBWIY  WO.IJ .IBIA U0 )& Snje)§ jupunedl],  YPIM Arewinid puodds 4. BIA/UAS JUIWYBAL, PIm Arewrad 3sarg pelN £I0Y

A@ﬁ@Nnmuﬁch SIBIA v Jjo _vﬁmhoﬂ ® JI9A0 JI}JUID IANO Je momoﬂﬁﬂwm—ﬁa [enp yjm _vomOGWN_ﬁ maﬁoma&.u JO s[rejoq :Z 9lqel.

523

Indian Journal of Medical and Paediatric Oncology | Volume 40 | Issue 4 | October-December 2019



Bisht, et al.: Dual malignancies: Four-year experience

Do)

[938e1S - OINONI L

VIII 9381S - OININEL

s1e9k (7 ®)) [[99 snowenbg
x (1p1q) 19 (Awoydaprokuy EINOHIoA (syuow ¢) (Od x§ (1ed14190)
0008qO], Q0IJ-0SBISIP PUB AI[Y [e10}-qns) A1931ng PIOIAY L 8D uAg + XJ 87/AD £°05) 1IDD snSeydoso )  o[ewd 99
I0oUEd P
s1e0k g VIII 93818 - OINTNTL VIII 938)S - OINTNEL
« (1p19) JuswWIEon) ®)) [[90 snowrenbg (sypuow () BOOUOPY
19sn 0008qO], syjuow ¢ je paIq 10§ Surmun) sngeydosa ) uAkg juowjear) 10J Jurrmun (ODTDSN) Sunje) leN 69
(X3 0T/AD St)
1949 + (1oed
a3e)g - age1Q -
X720 10V + VIII S - OINCNCTL (Ox AT/NAS) 1D glIIl S - OININEL
(NN 11) A1081ms odI (syuow §) 1Py + (Awoyoajoorway BOOUSPY
Q01J-9SBISIP PUB JAI[Y + OV ) LOVN 1sB3Iq BD uAksg 17) A1031ng uo[od B)  J[RWd L9
payneep Al ommam - TINTNEL ey o
s1eak 07 - (xpodeox7) 1D (10 1oye payneyop juoneg  dII 98BS - ONINYL
x (ana18510) I1ed + (Awojsojoo Bur1 32u31s) BOOUIPY (OVx2) 1D odI
19Sn 0098qO], ad ym oAy UOISIOAIP) A193Ing wmoare)  (s1eek9) BN MUPV + (AN V1) A1031ng 1SeAIg B)  9[RW,] S9
(s1e0k ¢¢ AL 93018 - QINTNY.L 111 93838 - OWINEL
«1p1q) €D [[99 snowenbs (unerdsio €D [[99 snowenbs
19Sn 0098qO], uow [ Je parq  dIed aantoddns 3sog (OTDOSN) Sunje)y  (s1eak Q) BN x S + XJ S¢/AD L) TIDD xuAreydodLy ep leIN 99
AI93e18 - [JNONQTL
3yg -
(X3 01/4D 0€) ewojkorrodoiuewoy (X3 0£/£D 09) LHEA PV 11 9881S - OINONZL
T4 ed + ysip + (AN + Awopapnored ~ ©D prowuspidaoonu
S yum oAl (NTV*9) LD TIed BWODIES ONSSU-)JOS (81894 €) BION 17) A108ing puored e) o[BI 89
J3eyg - J3wg -
quuyos ¢ (upedsip  ATOPHS T TNENEL (9 sz/f0 0g) ragg 0TS TONINGL
(qrungesd + paxanowadx9) o0upY (syuow ¢) +(OVLx9) LD WPV Jai
o) (4d) s wim A1y LD 11ed (OTOSN) Suny &) ufks + (NN 1) A193mg IseaIq B SEWR Ly
(3 01/4D 0€)
ourds cS»A siajod 03 19 NG
® 9)eUOIPI[OZ
AL95TIS e H S%X@W ho mwm /s b
- PO INONYL + (oprureynpeorq) - VSd 9INONZL
Jouwmj QuLIdOPUI0INAU 1AV + (Awoargoio [/ - UOSBI[D) ‘BOOUIPY
sqpuowr 7 Je pArq  d1ed aangoddns 3sog searoued 8)  (s1edk €) BION 1/9) A1081ng eysoxd ) JleN €9
Al 98®1S - qw/Su
s180K 05 Odx9) 1y A9 - INTNEL owwomojozxg; 8 VS AINONEL
x (1p1q) 198N I1ed + Awojorede| BI0USPY (sypuow ¢) + (Awoyoargoro L - UOSBI[D "BI0USPY
090eqO], syjuowr § e paIq onsoudelq [oBWOIS B) uAkg 71/9) £1931g eysoxd ) JleN vL
Krewad ,,7 Jo sisougerp +x988)S  ([eAadyur dwn) +%988)S (saeak)
SIBWIY  WO.IJ .IBIA U0 )& Snje)§ jupunedl],  YPIM Arewinid puodds 4. BIA/UAS JUIWYBAL, PIm Arewrad 3sarg pelN £I0Y

“TpIuoy) (T 9qEL

Indian Journal of Medical and Paediatric Oncology | Volume 40 | Issue 4 | October-December 2019

524



Bisht, et al.: Dual malignancies: Four-year experience

~p10))

11 9881S - OINONTL

V195818 - OINON®I.L

(ANT + ©)) [[90 snowenbg (QNT BOOURPY promduwiopuy
Q01J 9SBISIP PUB JAIY  AW0J09A[NA) A193Ing BAINA BD)  (SIBOA 9) BION +0S9 + HVL) £1981mg WNLJOWOPUD B)  9[BW,] 69

s1eak g (unerdoqieoxg) 111 938§ - OINONEL 111 2583S - OININEL

x (Tureyy 1D JUSLIMOU0d ®D) o1skd ©) [[90 snowrenbg

pue 1piq) +(xJ 07/4D 0t) prouape (an3uoy Jo (X3 0€/£D 09) 14 VPV (esoonut
19Sn 0008qO], dsS Yim dAIY UOIIRIPRLIIOY oseq) xuAreydoro )  (s18A G) BN + (AN'T + AIM) A198IS  [899NQq) AJIARD [RIO BD) leN SS

[SIESIN

- Tw/3u 87

(@NT+3IM) ) ) .

K1o8ms a5eAqes + VAL 9381S - OINONF.L (spruenyeoiq VSd 0NONCTL

(unejdogres x9 + ©)) [0 snowenbg +urproxdna) [(Qy + L - UOSEAID ‘eo0uIpy
2-9SBISIP PUB ANV  XJ €£¢/AD 99) 1D Aavoqerow) (1834 1) BN (5 7€/AD 6L) T9EH Jgsoide) oW €L

s1mok 07 AT3381S - TININEL 11 93918 - ONINEL

x (tureyy) BOOUSPY (unperdsto ©)) [[09 snowenbg
19Sn 0008qO], sqyuowr ¢ Je pAIq  dIed aantoddns 3sog Sune)  (s1BOA ) BWIN  x ¥+ XJ SE/AD 0L) TIDD  (SAd) xukreydodLy ) leIN SS

DAl

93e1S - TINPTNAYL

o AI 98BS - [ININEL ©)) [[09 snowenbg

x (1ureyy) (x4 01/4D 0€) vooUpY (syuour () (snjoaa1y)
Iosn 000eqo], squow ([ 38 paI Lagd [red sn3eydoso ) uks (x4 01/4D 0¢) LG4 [1ed Aaed [e1Q BD  Oewo 6L

Al °3®1§ ‘qu/3u

S189K 7 91 - VSd 'OWNINYL 411 93818 - ONINEL

(urpproadna)) Ly + 9 7 UOSEIID "BOOUSPY (s1eak 1) (x0adeox9) BOOUSPY
001 oseaSIp pue 2AIlY  (xJ 0p/AD TL) 1MEd deisold B) RN LD HpV + (AvT) £103mg uo[op ) SN IL

Al 93e3g -

AL 93®S - OINTNEL SHFIOIPIRIOLAY Juy/Su g7

STeIA G¢ 81+ (X 01/4D 0€) 199 - VSd ‘GTNONZL

x (1p1q pue €D [199 snourenbs [1ed + (Kwoyoary210

yesp[ny) 1osn eruownoaud /g (x4 01/4D 0€) (smo[Seidns) Td+0IAQ 67 UOSPIID BO0USPY
020eqO], 0} onp sypuow 9 Je parqg A 1red xukre[e)  (sreok G) eloN Awoyoourwe]) £1031ng areysoxd ) BRI 69

PUONEL vin eSS - omoNzL €111 93813 - OWTINEL

+ (1PRd =TT +

OVxp) LD IPV + odi Od xS 23 129 snourenbg

901 OSBASIP PUB AAIY (AN 1Y) A198ang jseaIqe)  (SIedA ¢) IO +XJ 87/AD +°0S) 1TIDD sn3eydoso )  o[ewo SS
£D 0¢€)
a3e)g - (g 51/ o3

vy Ho9%S  ONONCL L1441 + (dOHD-¥x9) ALToTBS

+ (Awoyooproikyy Te[noroq 10 + (Awoyopnored T0491d
Q01J-9SBISIP PUB JAI[Y [e103) 193§ proifype)  (s1edk ¢) BN 17) A1931g ewoydwA] pnojed — 9[ewo,| 0S
Krewad ,,7 Jo sisougerp +x988)S  ([eAadyur dwn) £ x90B)S (saeak)
SIBWIY  WO.IJ .IBIA U0 )& Snje)§ jupunedl],  YPIM Arewinid puodds 4. BIA/UAS JUIWYBAL, PIm Arewrad 3sarg pelN £I0Y

“TpIuoy) (T 9qEL

525

Indian Journal of Medical and Paediatric Oncology | Volume 40 | Issue 4 | October-December 2019



Bisht, et al.: Dual malignancies: Four-year experience

At the presentation of first primary, locoregional therapies
in the form of surgery or radiotherapy were used in 21 and
19 cases, respectively, while at the presentation of second
primary, the number of cases treated with surgery and
radiotherapy reduced to 14 and 13, respectively. Systemic
therapy in the form of chemotherapy, hormonal therapy,
and targeted therapy was used in 22 and 18 patients in the
treatment of first and second primary, respectively. There
were also three patients who were offered only supportive
care at presentation of second primary and one patient
who refused treatment for both first and second primary
cancers [Figure 3].

Remarks

Status at one year from
diagnosis of 2" primary
Died at 6 months

Alive with PD

The intent of treatment was curative in 24 cases at
presentation of first primary and palliative in 4 (14%)
cases, whereas at presentation of second primary, the intent
was curative in 16 and palliative in 12 (41%) cases. One
patient refused treatment as mentioned earlier.

Follow-up for all patients was recorded up to 1 year
from the diagnosis of second primary malignancy. Status
of the patients at 1 year is displayed as a pie-chart
distribution[Figure 4].

Palliative EBRT (30
Gy/10 fx) to thorax +
Pall CT (6xPC)
EBRT (60 Gy/30 fx)

Treatment

The proportion of deaths in the metachronous (7 out of
21 or 33.33%) and synchronous (3 out of 8 or 37.5%)
groups were similar, and no statistical difference in survival
probability was seen (P = 0.9201) [Figure 5]. The Kaplan—
Meier graph showing survival as a function of stage of the
second primary shows that all deaths occurred in Stages III
and IV only [Figure 6].

Unresectable disease

Second primary with
T2NOMOGS3 - Stage IIT

stage**
Chondrosarcoma Rt

T4AN3MI1b - Stage [V
Iliac bone

: Contd...
Ca lung (NSCLC)
Adenoca

Table 2

Syn/Meta***

Discussion

Over the past few decades, there appears to be a sharp
upward trend in the occurrence of MPMs with the prevalence
ranging from 0.7% to 11.7% among various populations.!'!
The possible reasons for this can be manifold including the
improved survival and life expectancy of cancer patients
due to improved treatment modalities, availability of better
diagnostic technologies, and more stringent surveillance of
cancer survivors.'>!%1 In our study, 0.74% of cancer patients
developed a second malignancy over a period of 4 years.
This is at the lower limit of the range and is consistent
with the lower incidence of cancer in India compared to
the Western countries. Another contributing factor may
have been the fact that we have only considered solid organ
malignancies in our study and not hematological ones.

(time interval)
Meta (5 years)
(2 years)

Meta

Treatment

Surgery (radical
hysterectomy) + Adjt
EBRT (50.4 Gy/28 fx)
Surgery (WLE)

An individual with previous history of cancer has a
14% higher risk of developing subsequent cancer than
would be expected in the general population.'” This
increased incidence could be because of possible genetic
susceptibility as well as exposure to environmental
carcinogens such as tobacco, alcohol, viruses, and
certain chemicals. The treatment of primary malignancy
by chemotherapy and radiotherapy may also contribute
to this as both ionizing radiation and cytotoxic agents
(etoposide, cyclophosphamide, etc.,) can cause DNA

Malignant phyllodes

tumor

T2NOMO - Stage IIA
*Age of diagnosis of second primary; **All cancers have been staged as per AJCC 7th ed..ition (2010); ***Syn — Synchronous (time interval <6 months); Meta — Metachronous (time

First primary with

stage**
T1b2NOMO - Stage

Squamous cell Ca
1B

Ca cervix
Ca breast

Female
Female

Sex
Adenoca — Adenocarcinoma; Pall — Palliative; RT — Radiotherapy; fx — Fractions; PC — Paclitaxel + carboplatin, SD — Stable disease; TAH — Total abdominal hysterectomy; BSO — Bilateral

salpingo-oophorectomy; ILC — Invasive lobular carcinoma, CMF — Cyclophosphamide + methotrexate + S-flurouracil; EBRT — External beam radiotherapy, IDC — Invasive ductal carcinoma;
DLBCL — Diffuse large B-cell lymphoma; R-CHOP —rituximab + cyclophosphamide + doxorubicin + vincristine + prednisolone; IFRT — Involved field radiotherapy; RAI — Radioactive

antigen; B/L — Bilateral; ADT — Androgen deprivation therapy; AIM — Doxorubicin + ifosfamide + mesna; CapeOx — Capecitabine + oxaliplatin, SFU/LV-5 — Fluorouracil + leucovorin,
iodine therapy; LAR — Low anterior resection; PFS — Pyriform sinus; WLE — Wide local excision

MRM — Modified radical mastectomy; AC — Doxorubicin + cyclophosphamide; HT — Hormonal therapy; PD — Progressive disease; CCRT — Concurrent chemoradiotherapy; LND — Lymph
node dissection; ICBT — Intracavitory brachytherapy; DC — Docetaxel + carboplatin, GC — Gemcitabine + carboplatin, PR — Partial response, BT — Brachytherapy; PSA — Prostatic-specific

interval >6 months). NACT — Neoadjuvant chemotherapy; IP — Ifosfamide + cisplatin; Adjt — Adjuvant; CT — Chemotherapy; Ca— Carcinoma; NSCLC — Non-small cell lung carcinoma;

Age*
(years)
49

30
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Figure 1: Age and gender distribution of study participants
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Figure 5: Kaplan—-Meier graph comparing survival at 1 year between
metachronous (M) and synchronous (S) groups

damage leading to carcinogenesis. The deleterious effects
of these treatment modalities as well as of the tumor
microenvironment on the patient’s immune system
may be another important contributing factor allowing
future renegade mutant cancer cells from escaping the
body’s defense mechanisms. Children and young adults
may be especially prone to such iatrogenically induced
cancers.!'” In our study, a total of 19 patients were treated
with radiotherapy for the first primary. Of these, only five
developed cancers within the irradiated field; however, the

Figure 2: Site-wise distribution of primary cancer sites
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Figure 4: Status of patients at 1 year from diagnosis of second primary
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Figure 6: Kaplan—Meier graph comparing survival at 1 year between Stages |
to IV of the second primary cancers

time interval of occurrence of these second primaries was
too short (5 months to 3 years) to be attributable to their
radiation treatment. Radiation-induced solid cancers usually
have a latency period of 5-10 years or more.!'8 Although
the use of tamoxifen in patients of carcinoma breast,
especially those above 55 years of age, has been associated
with a 2.6% increased risk of developing endometrial
carcinoma, we did not detect any second primary cancers
associated with hormone therapy use.['”]

To diagnose a second malignancy in the setting of a primary
one is difficult and requires good communication between
the patient and doctor along with stringent follow-up. Even
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then, the second malignancy can be masked by the symptoms
of the first neoplasm and the diagnosis confounded by
possibility of local or distant recurrence of first cancer. There
are certain clinical pointers that need to be kept in mind when
suspecting a second malignancy. Fresh-onset symptoms in
patients with exposure to environmental carcinogens (e.g.,
smoking), suspicion of hematological malignancy after prior
chemotherapy (e.g., etoposide, anthracyclines), suspicion
of secondary malignancy in patients with prior treatment
with ionizing radiation (especially if a new lesion appears
in the prior irradiated field), and any new metastatic site of
disease after a prolonged state of dormant behavior of the
primary malignancy should always be investigated to rule
out a second primary cancer. Imaging of asymptomatic
patients as a part of follow-up especially with positron
emission tomography (PET)-computed tomography (CT)
can be helpful in identifying new-onset lesions and give
the physician lead time in early diagnosis. However, due to
high costs and repeated exposure to radiation, it is difficult
to justify its use. Hence, the need for good detailed history
and clinical examination can never be overemphasized
and the possibility of a new malignancy should always
be borne in mind during follow-up of cancer patients.
As listed above, use of more stringent surveillance and
screening for second cancers as well as modern diagnostic
technologies such as PET-CT, image-guided tissue biopsy,
and immunohistochemistry have also greatly contributed to
increasing the diagnosis of multiple malignancies.

Certain risk factors for second primary in a patient of
malignancy that have been identified are younger age at
diagnosis of primary cancer, presence of comorbidities,
lifestyle, lower stage of first cancer with a long disease-free
period, phenomenon of field cancerization, and positive
family history.['!

Although a second malignancy can be detected at any
age, there is normally a predisposition toward older age as
compared to a newly diagnosed first malignancy. Several
reports have shown the mean age for reporting second
cancer to be around 50 years or above.?*??! In our study
too, the median age at diagnosis of second malignancy was
56 years, with 76% (22) patients above the age of 50 years.
Male predominance has been reported in many data
analysis of second malignancies;*? however, an analysis
of the SEER cancer registries® from 1971 to 2000 showed
the relative risk of developing subsequent cancers to be
higher for females than males (1.17 vs. 1.11). In our series,
females were the predominant gender with 65.5% patients
with dual cancers being women. This was a direct result of
the fact that 31% (18) of cancers were almost exclusive to
the female anatomy (breast, ovary, cervix, and vulva). The
high frequency of breast cancer primaries in our study also
meant that while females were more common in the age
group below 60, men, whose were mostly affected by head
and neck, prostate, and lung cancers, greatly outnumbered
the women in the age group above 60 years.

The percentage of tumors in advanced stages (Stage IV)
was significantly more in the second primary tumors (55%)
than the first primary tumors (17%). An explanation for
this could be the delayed diagnosis of the second primary
due to its signs and symptoms being mistaken for those of
a recurrence of the first primary.

Various series of multiple malignancies have reported
varying percentages of synchronous and metachronous
cancers.1%2627 Tn our study group, metachronous cancers
outnumbered synchronous cancers by 2.5 times. There
appeared to be no statistical difference in percentage of
patients alive or probability of survival at 1 year in the
two groups. The more important factor affecting survival
at | year appears to be the stage of presentation of second
cancer, irrespective of whether it is synchronous or
metachronous [Figure 5].

The risk of developing a second primary malignancy is
varying in different cancer sites and is known to range
from 1% in hepatic cancers to up to 16% in urinary bladder
cancers.”® Common sites of second primary malignancy
after a primary cancer are respiratory, gastrointestinal, and
genitourinary malignancies.l'”) According to several data
analyses, the common primary malignancies seen in a
multiple cancer setting are cancers of the breast, prostate,
lung, colorectal, and urinary system.’® In our study too,
breast was the most commonly involved site of malignancy.
While lung, ovarian, and prostate were also encountered
commonly, the most second common site was of head
and neck. This is in accordance with cancer statistics of
our country where tobacco-related cancers comprise about
30% of all cancers.” Among the 3879 patients seen at our
center, those with breast cancer were the most likely to
have a second primary cancer with seven patients of dual
malignancy in our study having breast as their first primary
cancer site. On the other hand, lung cancer was the most
likely second primary among all patients of our study with
five patients suffering from it as a second primary.

The most common pairs of tumors seen in our literature
review were prostate—lung in males and breast—breast
or breast—colon in females.”®) Again, in our own series,
the breast—colorectal remained the most common cancer
pair (3) in females while hypopharynx—lung was most
common (2) in males.

Genetic susceptibility is a dominant factor in the etiology
of secondary malignancies, and patients with positive
family history have an increased genetic susceptibility to
develop a second malignancy. There are several syndromes,
which group the occurrence of certain cancers together
increasing the probability of one preceding the other.
Common syndromes include hereditary breast and ovary
cancer syndrome (HBOC), Li Fraumeni syndrome, Lynch
syndrome, multiple endocrine neoplasia (MEN 1 and
MEN 2), and von Hippel-Lindau disease. Each of these
syndromes is associated with a specific and characteristic
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genetic abnormality or mutation. Prior treatment for
cancer also renders the DNA susceptible to chromosomal
rearrangement or loss, leading to chromosomal
abnormalities and possible carcinogenesis.*”

Germline and somatic mutations that play an important role
in carcinogenesis are also being recognized now as possible
targets of treatment. Some of the important mutations with
respect to new treatment options and strategies are the use
of poly-ADP-ribose polymerase inhibitors in patients whose
cancer displays DNA repair defects (BRCA1/2, ATM) or
checkpoint inhibitors in tumors with high mutational load
as exemplified by microsatellite instability (MSI). MSI is
one genetic change that is noticed more frequently in the
setting of multiple cancers.®!! Nevertheless, commercial
application of this testing to determine risk of multiple
malignancy at a high financial cost in the absence of genetic
counseling cannot be justified at the moment.*>3] In our
study group, only two patients had a history of cancer in
their first- or second-degree relatives. Interestingly, both of
these patients had the breast—ovarian cancer combination.
While one had a history of her father suffering from lung
cancer, the other female not only developed carcinoma
breast in her early twenties but she also had an elder sister
with a history of breast cancer. It is highly possible that she
could be suffering from HBOC. She was offered genetic
counseling but did not undergo testing for genetic markers
for HBOC.

Continuous exposure of different mucosa to the same risk
factor can lead to major dysplastic changes, premalignant
and malignant lesions. Tobacco and alcohol are the leading
causes of most aerodigestive and urogenital cancers such
as head and neck, esophagus, respiratory system, pancreas,
urinary bladder, and cervix.?**! Field cancerization
is a well-established phenomenon where the effect of
smoking and alcohol predisposes the entire mucosa of
the aerodigestive tract or the transitional cell mucosa
of the bladder and lower urinary system to a secondary
malignancy.?” Continuing smoking and alcohol after
completing treatment for the primary malignancy increases
the risk of second cancer by 35%.!'73%41 This is a common
phenomenon seen in most lower social class patients and
can be attributed to illiteracy and ignorance. In the research
of continuous exposure to a known carcinogen, smoking
has emerged time and again as a high-ranking culprit.+3¢
Among the patients in our study, 10 had a history of using
tobacco, whether smoked or smokeless. Of these, at least
six had both such malignancies that could be attributed to
tobacco. The occurrence of second primaries in these six
cases can probably be explained by field cancerization
resultant from tobacco exposure. Alcohol consumption was
not recorded.

There are very little data to show survival trends in the
patients of multiple malignancies. Survival can also be
affected by the advanced age of presentation and other
coexisting comorbidities. In our study, no differences in

survival probability at 1 year were seen in the metachronous
or synchronous groups. Survival in a case of multiple
malignancies seems to be related to stage of presentation of
each primary and is probably not a function of the presence
of multiple cancers itself.

The possible fallacies of our study are that it is retrospective
in nature with a sample size not big enough for robust
statistical analysis.

Conclusion

While the incidence of multiple primary cancers appears to
be increasing, early diagnosis of a second primary in the
background of an existing malignancy remains a challenge.
Screening for second malignancies is an attractive option,
but the optimal screening modalities with cost-effectiveness
in mind elude us for most cancers.*] With regular
monitoring, accompanied by careful history taking,
thorough examination, and appropriate investigations,
second primary tumors could be detected earlier and
with timely intervention might be better managed with
improvement in survival. Patient counseling about lifestyle
modifications, especially smoking and alcohol cessation,
are even more important in cancer survivors than in those
without a history of the disease.

Our data can possibly sensitize practicing oncologists
toward the prevalence of the dual malignancies and other
MPMs in the Indian population and help develop an index
of suspicion for their early detection.
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