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ABSTRACT

Objective: Primary gastrointestinal non-hodgkin lymphomas (PGI-NHL) are uncommon diseases with treat-
ment modalities including chemotherapy, surgery, and radiotherapy. Our aim is to analyze the demographic
and clinical features and treatment results of PGI-NHL.

Materials and Methods: 286 patients diagnosed with lymphoma who referred to Ataturk University Medical
Faculty Hospital between July 2001 and April 2014 were surveyed retrospectively and 22 (7.6%) PGI-NHL
cases whose primary lesions were in gastrointestinal system were included.

Results: Mean age was 47 (min.25- max.77) and 14 (63.6%) of them were men. The origin was determined
as small intestines (50%), stomach (31.8%) and colon (18.2%), respectively. The most common complaint
and pathologic subtype were abdominal pain (68.2%) and diffuse large B cell lymphoma (86.4%), respectively.
The Lugano Classification was as follows: stage | (18.2%), stage 2 (59.1%), and stage 4 (22.7%). Surgery
and chemotherapy were administered to 40.9% of patients. Complete and partial response and disease
progression were established in 72.1%, 4.5% and 13.6% of the patients, respectively. Mean survival time was
99.6+ 16 months. Mean overall survival time was determined significantly longer in small bowel group than
gastric group (1 19£15 vs. 50£24 months) (p=0.039). Age, gender, Eastern Cooperative Oncology Group
performance status, International Prognostic Index, stage, histological type, tumor size, LDH level, albumin
level, Hemoglobin level and treatment options were not associated with survival.

Conclusion: Demographic and clinical characteristics of our series were similar with Middle Eastern and Af-
rican countries. Optimal treatment options or prognostic factors for PGI-NHL are not clear. There is a need
for randomized prospective studies including large number of patients and long follow-up period.
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Introduction

Primary Gastrointestinal Non-Hodgkin Lymphoma (PGI-NHL) was first described by Billroth in
[871 [17. PGI-NHL represents only [-4% of all gastrointestinal malignities [2]. The most frequent
localization of extranodal NHLs is gastrointestinal system (GIS) and it presents 30-50% [3]. The
incidence of primary GI-NHL is reported to be higher in Eastern countries than in Western coun-
tries, and high-grade histopathological types of gastric lymphoma are more common in Turkey and
Middle Eastern countries than in Western countries [4, 5]. Stomach is the most affected site, fol-
lowed by colon and small bowels [6]. The most frequent pathological subtype is diffuse large B cell
lymphoma (DLBCL). Some potential risk factors like immunosuppression, Helicobacter Pylori (Hp)
infection, human T-cell leukemia/lymphoma virus tip | (HTLV-1) infection, Celiac disease, Epstein-
Barr virus (EBV), exposure to environmental agents and occupational risks were studied so far [7].
Clinical indicators of PGI-NHLs are not specific and may not be distinguished from other benign
and malign gastrointestinal tumors, and this may lead diagnostic failure or misdiagnosis [8]. In recent
years, because of the common use of endoscopic methods and radiological imaging, it is diagnosed
at relatively early stages. Due to the heterogeneities, especially in patients at advanced stage, the
optimal treatment modality is not established for PGIL yet [9]. Localization, histological type, immu-
nophenotypical features and stage are important for treatment approaches. Additionally PGI-NHLs
with different localizations have various clinicopathological features and prognosis.

In this retrospective study, we aimed to evaluate the demographical features, clinical follow ups,
treatment outcomes and survival analysis of our PGI-NHL cases collected in |3 years.
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Materials and Methods

Two hundred eighty-six patients diagnosed with
lymphoma who referred to Ataturk Univer-
sity Medical Faculty Hospital between July 2001
and April 2014 were surveyed retrospectively
and 22 PGI-NHL cases whose primary lesions
were in gastrointestinal system were included.
PGI-NHL was defined as predominant lesions
in the gastrointestinal tract or gastrointestinal
symptoms according to the definition provided
by Lewin et al [10]. Age, gender, diagnosis date,
stage at diagnosis, Eastern Cooperative Oncol-
ogy Group (ECOG) performance status, serum
LDH, Hemoglobin and Albumin levels, extra-
nodal involvement, localization, tumor size of
the patients at diagnosis and applied treatment
modalities, treatment response status, follow-up
periods and life status were recorded. Cases
were staged according to the modified Lugano
Classification System which was developed for
GIS lymphomas [I I]. The pathological classifi-
cation of all cases was accomplished according
to the morphological and immunophenotypical
criteria of World Health Organization (WHO)
[12]. Risk classification of the cases was fulfilled
according to the International Prognostic Index
(IPy [13]. Patients were grouped according to
the prognostic factor counts as follows: low risk
group (prognostic factor count: 0-1), interme-
diate risk group (prognostic factor count: 2-3),
and high risk group (prognostic factor count:
4-5).

Statistical analysis was performed using Statisti-
cal Program for Social Sciences (SPSS) verison
20.0 (IBM Corp., Armonk, NY, USA). Overall
survival was calculated from the date of diag-
nosis to the date of death. Patients who were
alive at the last follow-up were censored at that
time. Life curves were estimated with Kaplan-
Meier method. The association of each marker
with survival was analyzed using Log-rank test. A
p<0.05 was considered significant.

Results

Demographical Features

Of the 22 patients diagnosed with PGI-NHL,
14 (63.6%) were men, 8 (36.4%) were women.
Men/women ratio was |.7/]. Median age was
47 (min 25-max 77).

Clinical course and tumor localization

The majority of PGI-NHL cases were localized
at small bowel representing 50% of the cases
(I'l patients). Seven patients (31.8%) had gas-
tric localized lymphoma, 4 (18.2%) patients had
colon localized lymphoma. Tumor generally
localized as a single lesion and tumor size was
ranged 3-14 cm. The most frequent complaint

at reference was abdominal pain and was pre-
sented in 68.2% of the patients, followed by
nausea and vomiting (40.9%) (Table 1). Serum
LDH level was high in | | patients. B symptoms
were determined in 6 of 22 patients. The IPI of
the patients were as follows: 59.1% (13 patients)
were in low risk group, 22.7% (5 patients) were
in low-intermediate risk, and 18.29% (4 patients)
were in intermediate-high risk group. (Table 2)

Histology and staging

According to the WHO Classification, 19
(86.4%) patients were classified as DLBCL, |
(4.5%) patient was classified as mantle cell lym-
phoma (MCL), | (4.5%) patient was classified as
follicular lymphoma, and | (4.5%) patient was
classified as small lymphocytic lymphoma. Histo-
logically, high grade lymphoma was determined
as the most common type (42.3%). According
to the Lugano staging system, of the patients
[8.2% diagnosed in stage I, 59.1% in stage 2 and
22.7% in stage 4. Bone marrow involvement was
identified in none of the cases (Table 2).

Treatment strategies

Eleven patients (50%) had undergone surgi-
cal resection. Seven patients were undergone
emergent surgery because of acute abdomen
or GIS bleeding. Lesions of 6 patients who un-
dergone emergent surgery were originated
from intestines. Just one of the patients who un-
dergone emergent surgery had stage 4 disease.
Complete resection was performed in | (4.5%)
patient. Complete resection + chemotherapy
(CT) was performed in 8 (36.3%) patients, in-
complete resection + CT was performed in |
patient, incomplete resection + CT + radio-
therapy (RT) was performed in | patient, only

Table I. Clinical symptoms or sings of PGI-
NHL*

Clinical symptoms or signs No. of cases (%)
Abdominal pain I5 (68.2)
Nausea and/or vomiting 9 (40.9)
Loss of appetite 7 (31.8)
Anemia 8 (36.3)
Weight loss 5 (22.7)
Fever 5 (22.7)
Gastrointestinal bleeding 3 (13.6)
Melena 2 (9.1
Obstruction 2 (9.1
Abdominal mass 2 (9.1
Shoulder pain I (4.5)
Oliguria I (4.5)
*PGI-NHL: Primary Gastrointestinal Non-Hodgkin
Lymphoma

CT was performed in 10 (45.5%) patients, CT
patient (Table 3).
Rituximab, cyclophosphamide, vincristine, doxo-
rubicin, and prednizolon (R-CHOP the most
frequent, CHOP or R-CVP) including regimens
were administered as CT to the patients.

+ RT was performed in |

Prognostic factors and survivals

The median follow-up time of all patients was
| 13£13 months. Because the life status infor-
mation couldn’t be obtained, one patient wasn't
involved to survival analyses. Complete response
was obtained in 72.1% of the patients and par-
tial response was obtained in 4.5%. Progression
was observed in 13.6% of the patients (Table 4).
Progression was observed in just one of the 9

Table 2. Demographic characteristics of PGI-
NHL patients
No. of cases (%) N:22

Gender

Male 14 (63.6)

Female 8 (36.4)
Age

Median (min-max) 47 (25-77)
Localization

Gastric 7 (31.8)

Small intestine Il (50)

Colon 4 (18.2)
Histological Type

DLBHL** 19 (86.4)

MCL** I (4.5)

Follicular Lymphoma I (4.5)

Lymphocytic Lymphoma I (4.5)
Stage

I 4 (18.2)

Il 13 (59.1)

% 5 (22.7)
IPI*

Low-risk 13 (59.1)

Intermediate 5 (22.7)

High 4 (18.2)
B symptoms

Yes 6 (27.4)

No 16 (72.6)
LDH level

High Il (50)

Normal Il (50)
*IPI: International Prognostic Index, **DLBCL: diffuse
large B cell lymphoma
**MCL: Mantle cell lymphoma
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Table 3. Treatments of PGI-NHL patients
Therapy

Patients (n=19) Overall survival (months)

Surgery + Chemotherapy
Chemotherapy
Chemotherapy + Radiotherapy

9 117£19
9 59+17
2 70%42
I 119 (still alive)

Surgery

Table 4. Treatment response of PGI-NHL
patients

Response to First Line Therapy n (%)
Complete 16 (72.1)
Partial I (4.5)
Progress 3 (13.6)
Ex. during therapy I (4.5)

patients who received only chemotherapy; com-
plete response was obtained in the remaining.
Progression was determined in only one of the
9 patients who undergone surgery and CT. Re-
lapse was observed in follow-up in one patient
who had complete response after surgery + CT
and one patient who was administered CT + RT
after incomplete surgery. One patient who had
a diagnosis of DLBCL was administered 6 cycles
of RCHOP treatment after surgery and in the
fifth year of the follow-up had an additional diag-
nosis of second primary lung cancer.

Mean survival time of the patients was 99+ 16
months. In the group which surgery and che-
motherapy administered together (9 patients)
survival was longer; but no statistically significant
difference was observed in survival time com-
pared to the group which received only che-
motherapy (9 patients) (mean survival times:
[17£19 months vs 59417 months; p=0.22, re-
spectively). Mean survival time was determined
significantly longer in patients who had small
bowel localized PGI-NHL than patients who had
gastric PGI-NHL (1 19£15 vs 50£24 months)
(p=0.039). Prognostic factors like age, gender,
histological type, stage, IPI score, performance
status, treatment modality, LDH, Hemoglobin,
albumin levels and tumor size had no effect on
survival time in our series.

Discussion

PGI-NHL shows heterogeneity in terms of pa-
tient characteristics, histological subtypes, stages
and treatment outcomes [ 14]. Primary GI-NHL
constitutes between 4% and 20% of all lympho-
ma cases [15]. In our study, PGI-NHL diagnosis
was consisted of 7.6% of all lymphoma patients.
[t is comparable with the study by Erkurt et al.
in our country as they found this ratio as 9.7%
[4]. The median diagnosis age of patients was

47 (min.25-max.77). In gender distribution men/
women ratio was |.7/1, and our results showed
that it was higher in men compatible with the
existing literature [3, 8, 16]. The most frequent
localization was stomach, and its frequency was
reported in series between 37% and 86% [3, 5].
In some Middle Eastern Countries, the most fre-
quent localization is small bowel [9, 17-19]. Also
in our study, small bowel involvement was at the
first place with a ratio of 50%, followed by stom-
ach with 31.8% and colon with 18.2%.
other study from Turkey, small bowel was found
as the most frequent localization [20]. Korelitz
et. al have reported that diseases like immuno-
suppression, Human T lymphocyte virus (HTLV)
and tropical sprue, ulcerative colitis were the
predisposing factors of malign lymphoma [21].
In our patients, none of these risk factors were
detected. Clinical course may vary according to
the localization, but there are generally non-
specific gastrointestinal symptoms. The most
frequent reference symptoms consisted of ab-
dominal pain, nausea, vomiting, lack of appetite
and weight loss similar with our study [3, 6, 8,
9,22, 23]. Three patients diagnosed with gastric
lymphoma were referred with GIS bleeding.

In an-

Also in our study, similar to the previous studies,
DLBCL was the most frequent histological sub-
type and its ratio was found to be as 86.4% [3, 4,
8, 15, 22]. They include marginal zone lymphoma
of mucosa-associated lymphoid tissue (MALT),
which account for nearly 50% of gastric lympho-
mas, and diffuse large B-cell lymphomas (DLBCL),
whilst both follicular and mantle cell lymphomas
are infrequent [25, 26]. In recent years, increase
in frequency of MALT/MZBCL was connected to
developments in technological endoscopic pro-
cedures (like endoscopic ultrasonography) and
multiple biopsies performed [6]. In our country
where the frequency of H.Pylori is high, the rea-
son of having no patients diagnosed with MALT/
MZBCL may be associated with inadequate biop-
sies, frequent use of H.Pylori eradication treat-
ments, and our low number of gastric lymphoma
diagnosed patients.

The treatment is only surgery, chemotherapy
and radiotherapy or the combinations of these.
Although the role of surgery in PGI-NHL is
still controversial, the most preferred treat-

ment modality is combination chemotherapy
with surgery. While in some studies surgery
is preferred as the first option [27], in some
studies it is reported that there was no differ-
ence in terms of survival between the admin-
istration of surgery with chemotherapy and
chemotherapy alone [9, 28, 29]. On the other
hand there are studies reporting combined
treatment (surgery+chemotherapy) had been
superior to surgery alone [8], or CT alone [4,
5, 20]. Supporting these results, in our study, in
the group of patients whom surgery and che-
motherapy were administered together, survival
time was longer but did not reach statistical sig-
nificance. In another study chemotherapy alone
was reported superior to surgery alone or to
surgery+chemotherapy [30]. Curative surgery
may be recommended to patients who have lo-
calized disease. Palliative surgery procedures are
important in patients with obstruction, perfora-
tion, bleeding and fistula [31]. CT is the first line
treatment in rapidly progressing aggressive lym-
phoma, because it bears a role over local effect
of surgery or RT. Because of the unresponsive-
ness to CT in mantle cell, follicular cell or T cell
lymphomas, complete surgical resection or RT
are the first choice [32].

In previous analyses, gender, age, pathological
type, tumor localization, tumor size, IPI, stage,
LDH, treatment modality were reported to be
prognostic factors [3, 6, 14, 33]. In our study,
from these parameters only tumor localization is
found to be important and it is observed that in-
testinal group has a better prognosis than gastric
group. In determining either optimal treatment
options or prognostic factors, there is a need for
randomized prospective studies including large
number of patients, long follow-up period.

In conclusion, in our region, the most common
localization of PGI-NHL is small bowel and the
most common initial complaint is abdominal
pain. Survival time is longer in intestinal group
than the other localizations. In PGI-NHL pa-
tients, surgery + CT administration may be
more efficacious.

Ethics Committee Approval: Ethical Committee
approval was received for this study from the Ethics
Committee of Ataturk University School of Medicine,
dated 16.10.2015 and numbered 7/ 17.

Informed Consent: Informed consent is not neces-
sary due to the retrospective nature of this study.

Peer-review: Externally peer-reviewed.
Author Contributions: Concept — Design- Critical

Review — M.T; Writing Manuscript -Data Collection
and/or Processing — N.Y; Literature Search — Analysis



56  Vildirim et al. Gastrointestinal Lymphoma

Eurasian ] Med 2019; 51(1): 53-6

and/or Interpretation M.N.A,; Critical Review — M.S;
Supervision- Resources — S.B.T.

Conflict of Interest: The authors have no conflict of
interest to declare.

Financial Disclosure: The authors declared that this

study has received no financial support.

References

Billroth T. Multipl lymphoma. Erfolgreiche behan-
dlung mit arsenik. Wien Med Wochenschr 871;
21: 1066.

Thomas CR, Share B. Gastrointestinal lympho-
ma. Med Ped Oncol 1991; 19: 48-60. [CrossRef]
Koch P, del Valle F, Berdel WE, et al. German Mul-
ticenter Study Group. Primary gastrointestinal
non-Hodgkin's lymphoma: I. Anatomic and his-
tologic distribution, clinical features, and survival
data of 371 patients registered in the German
Multicenter Study GIT NHL 01/92. ] Clin Oncol
2001; 19:3861-73. [CrossRef]

Erkurt MA, Aydogdu |, Kuku |, et al. Clinicopatho-
logic characteristics and therapeutic outcomes of
primary gastrointestinal non-Hodgkin's lympho-
mas: |10 years of experience from a single center
in eastern Anatolia. Med Princ Pract 2009; 18:
399-406. [CrossRef]

Eser B, Kaplan B, Unal A, et al. Clinicopathologic
characteristics and therapeutic outcomes of pri-
mary gastrointestinal non-Hodgkin's lymphomas
in central Anatolia, in Turkey. Yonsei Med ] 2006;
47:22-33. [CrossRef]

Nakamura S, Matsumoto T, lida M, Yao T, Tsuney-
oshi M. Primary gastrointestinal lymphoma in Ja-
pan: a clinicopathologic analysis of 455 patients
with special reference to its time trends. Cancer
2003; 97: 2462-73. [CrossRef]

Muller AM, lhorst G, Mertelsmann R, Engelhardt
M. Epidemiology of non-Hodgkin's lymphoma
(NHL): trends, geographic distribution, and eti-
ology. Ann Hematol 2005; 84: |-12. [CrossRef]
Ding D, Per W, Chen W, Zou Y, Ren S. Analysis
of clinical characteristics, diagnosis, treatment
and prognosis of 46 patients with primary gas-
trointestinal non-Hodgkin lymhoma. Molecular
and Clin Oncol 2014; 2: 259-64. [CrossRef]

Li Minrui, Zhang S, Gu F, et al. Clinicopathological
characteristics and prognostic factors of primary
gastrointestinal lymphoma: a 22-year experience
from South China Int ] Clin Exp Pathol 2014; 7:
2718-28.

20.

21.

Lewin K], Ranchod M, Dorfman RF. Lymphomas
of the gastrointestinal tract: a study of | |7 cases
presenting with gastrointestinal disease. Cancer
1978, 42: 693-707. [CrossRef]

Rohatiner A, d'/Amore F, Coiffier B, et al. Report
on a workshop convened to discuss the patho-
logical and staging classifications of gastrointes-
tinal tract lymphoma. Ann Oncol 1994; 5: 397-
400. [CrossRef]

Swerdlow SH, Campo E, Harris NL, et al. WHO
Classification of Tumors of Hematopoietic and
Lymphoid Tissues. 4th edition. IARC Press; Lyon:
2008.

A predictive model for aggressive non-Hodgkin's
lymphoma. The International Non-Hodgkin's
Lymphoma Prognostic Factors Project. N Engl |
Med 1993; 329: 987-94. [CrossRef]

Papaxoinis G, Papageorgiou S, Rontogianni D, et
al. Primary gastrointestinal non-Hodgkin's lym-
phoma: a clinicopathologic study of 128 cases
in Greece. A Hellenic Cooperative Oncology
Group study (HeCOG). Leuk Lymphoma 2006;
47:2140-6. [CrossRef]

D’Amore F, Brincker H, Grgnbzek K| et al. Non-
Hodgkin's lymphoma of the gastrointestinal tract:
A population-based analysis of incidence, geo-
graphic distribution, clinicopathologic presenta-
tion features, and prognosis. ] Clin Oncol 1994;
12: 1673-84. [CrossRef]

Ducreux M, Boutron MC, Picard F, et al. A 15-
year series of gastrointestinal non-Hodgkin’s lym-
phomas: a population-based study. Br ] Cancer
1998; 77: 51 1-4. [CrossRef]

Tarawneh MS. Non-Hodgkin's lymphomas in Jorda-
nians: a histopathological study of 23 | cases. Hema-
tology & Oncology 1986; 4: 91-9. [CrossRef]
Morton JE, Leyland MJ, Vaughan Hudson G, et
al. Primary gastrointestinal non-Hodgkin's lym-
phoma: a review of |75 British National Lym-
phoma Investigation cases. Br | Cancer 1993;
67:776-82. [CrossRef]

Salem P, Anaissie E, Alam C, et al. Non-Hodgkin’s
lymphomas in the Middle East: a study of 417 pa-
tients with emphasis on special features. Cancer
1986; 58: | 162-6. [CrossRef]

Dincol D, Igli F Erekul S, et al. Primary gastro-
intestinal lymphomas in Turkey: a retrospective
analysis of clinical features and results of treat-
ment. J Surg Oncol 1992; 51: 270-3. [CrossRef]
Korelitz BJ, Mirsky FJ, Fleisher MR, et al. Malignant
neoplasms subsequent to treatment of inflama-
tory bowel disease with 6-mercaptopurine. Am |
Gastroenterol 1999; 94: 3248-53. [CrossRef]

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

Hansen PB, Vogt KC, Skov RL, Pedersen-Bjer-
gaard U, Jacobsen M, Ralfkiaer E. Primary gas-
trointestinal non-Hodgkin's lymhoma in adults:
a population-based clinical and histopathologic
study. ] Intern Med 1998; 244: 71-8. [CrossRef]
Li X, Shen W, Cao J, et al. Treatment of gastro-
intestinal diffuse large B cell lymphoma in China:
a |0-year retrospective study of | 14 cases. Ann
Hematol 2012; 91: 1721-9. [CrossRef]

Gurney KA, Cartwright RA, Gilman EA. De-
scriptive epidemiology of gastrointestinal non-
Hodgkin's lymphoma in a population-based reg-
istry. Br ] Cancer 1999; 79: 1929-34. [CrossRef]
Psyrri A, Papageorgiou S, Economopoulos T. Pri-
mary extranodal lymphomas of stomach: clinical
presentation, diagnostic pitfalls and management.
Ann Oncol 2008; 19:1992-9. [CrossRef]
Neubauer A, Zucca E. Gastrointestinal tract lym-
phomas. In: Extranodal Lymphomas Pathology
and Management, F. Cavalli, H.Stein & E. Zucca
(eds). Informa Health Care, London, 2008; 233-
43. [CrossRef]

Bartlett DL, Karpeh MS, Jr, Filippa DA, Brennan
MF. Long-term follow-up after curative surgery
for early gastric lymphoma. Ann Surg 1996; 223:
53-62. [CrossRef]

Shawky H, Tawfik H. Primary gastrointestinal
non-Hodgkin's lymphoma: a retrospective study
with emphasis on prognostic factors and treat-
ment outcome. | Egypt Natl Canc Inst 2008; 20:
330-41.

Koch P, del Valle F; Berdel WE, et al. Primary gas-
trointestinal non-Hodgkin's lymphoma: IIl. Com-
bined surgical and conservative or conservative
management only in localized gastric lymphoma-
-results of the prospective German Multicenter
Study GIT NHL 01/92. ) Clin Oncol 2001; 19:
3874-83. [CrossRef]

Avilés A, Nambo MJ, Neri N, et al. The role of
surgery in primary gastric lymphoma: results of a
controlled clinical trial. Ann Surg 2004; 240: 44-
50. [CrossRef]

Kim YH, Lee JH, Yang SK, et al. Primary colon
lymphoma in Korea: a KASID (Korean Associa-
tion for the Study of Intestinal Diseases) study.
Dig Dis Sci 2005; 50: 2243-7. [CrossRef]
Koniaris LG, Drugas G, Katzman P), et al. Man-
agement of gastrointestinal lymphoma. ] Am Coll
Surg 2003; 197: 127-41. [CrossRef]

Wang GB, Xu GL, Luo GY, et al. Primary intesti-
nal non-Hodgkin's lymphoma: a clinicopathologic
analysis of 81 patients. World | Gastroenterol
2011; 17:4625-31. [CrossRef]


https://doi.org/10.1002/mpo.2950190109
https://doi.org/10.1200/JCO.2001.19.18.3861
https://doi.org/10.1159/000226295
https://doi.org/10.3349/ymj.2006.47.1.22
https://doi.org/10.1002/cncr.11415
https://doi.org/10.1007/s00277-004-0939-7
https://doi.org/10.3892/mco.2013.224
https://doi.org/10.1002/1097-0142(197808)42:2<693::AID-CNCR2820420241>3.0.CO;2-J
https://doi.org/10.1093/oxfordjournals.annonc.a058869
https://doi.org/10.1056/NEJM199309303291402
https://doi.org/10.1080/10428190600709226
https://doi.org/10.1200/JCO.1994.12.8.1673
https://doi.org/10.1038/bjc.1998.82
https://doi.org/10.1002/hon.2900040111
https://doi.org/10.1038/bjc.1993.141
https://doi.org/10.1002/1097-0142(19860901)58:5<1162::AID-CNCR2820580531>3.0.CO;2-8
https://doi.org/10.1002/jso.2930510414
https://doi.org/10.1111/j.1572-0241.1999.871_w.x
https://doi.org/10.1046/j.1365-2796.1998.00316.x-i1
https://doi.org/10.1007/s00277-012-1507-1
https://doi.org/10.1038/sj.bjc.6690307
https://doi.org/10.1093/annonc/mdn525
https://doi.org/10.3109/9780203091753-25
https://doi.org/10.1097/00000658-199601000-00008
https://doi.org/10.1200/JCO.2001.19.18.3874
https://doi.org/10.1097/01.sla.0000129354.31318.f1
https://doi.org/10.1007/s10620-005-3041-7
https://doi.org/10.1016/S1072-7515(03)00002-4
https://doi.org/10.3748/wjg.v17.i41.4625



