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ABSTRACT

The actual standard of care of diffuse large B-cell lymphoma
(DLBCL) includes rituximab in combination with chemother-
apy, with response rates up to 76%. However, this treatment
may not be accessible to many patients, particularly in devel-
oping countries, where most of the treatment must be paid
from the pocket of patients or their families. In México, since
2011 a federal program has fully covered this treatment of pa-
tients with DLBCL. At the Instituto Nacional de Cancerologia
(INCan) in Mexico City, 214 new cases with this disease were
treated without cost with the standard of care in 20 months.
The mean age at diagnosis was 56.7 = 15.9 (22-91). This se-
ries of cases was compared with a retrospective analysis of
cases with DLBCL attended at the INCan between 2006-2009.
A total of 264 cases were retrospectively analyzed. No differ-
ences were found in demographic and clinical characteristics
at time of diagnosis. However a clear positive impact was
found in the group that received full treatment thanks to
this new social coverage by this new social security program.
The follow-up and completion of treatment was 99 %. In con-
trast; from 264 in the retrospective group (79%) were treated,
but only 29 (10.9%) were able to receive an optimal treatment,
including rituximab. These differences in treatments had a
clearly impact on the response rate: 66.8 vs. 50.7% global re-
sponse (full treatment vs. retrospective group, respectively).
These results demonstrate the importance of social programs
that may accessible standard treatment options in countries
with limited resources.

Key words. Non-Hodgkin lymphoma. Diffuse large B-cell
Lymphoma (DLBCL). Treatment of lymphoma.

Impacto de un programa federal en la respuesta y
supervivencia en una cohorte de pacientes con
linfoma difuso de células grandes B.

Anadlisis en una institucion de referencia en México.

RESUMEN

El tratamiento estdndar actual del linfoma difuso de células
grandes B (DLBCL) incluye rituximab en combinacién con qui-
mioterapia y ofrece tasas de respuesta hasta de 76%. Sin embar-
go, este tratamiento no es accesible a muchos pacientes,
particularmente en paises en desarrollo, donde el costo de los
medicamentos debe cubrirse con recursos familiares. En Méxi-
co, en 2011, inici6 un programa federal que ha cubierto este
tratamiento a pacientes con DLBCL. En el Instituto Nacional
de Cancerologia (INCan) de México se trataron 214 casos nue-
vos con esta enfermedad, con apoyo del manejo estdndar en un
periodo de 20 meses. La edad promedio al diagnéstico fue de
56.7 £ 15.9 (22-91) arios. Esta serie de casos se comparé con un
andlisis retrospectivo de 264 casos con diagnéstico de DLBCL
atendidos en el INCan entre 2006-2009. No se encontraron di-
ferencias demogrdficas o en las caracteristicas clinicas al mo-
mento del diagnéstico. Sin embargo, si se documenté un
impacto positivo en el grupo de pacientes que recibié el trata-
miento completo con la cobertura de este programa de seguri-
dad social, ya que se logré completar tratamiento y
seguimiento en 99% de los casos. Por el contrario, de 264 pa-
cientes del grupo retrospectivo, 79% se trataron y solamente 29
casos (10.9 %) recibieron un tratamiento éptimo, incluyendo ri-
tuximab. Estas diferencias en el tratamiento administrado im-
pactaron en la tasa de respuesta global: 66.8 vs. 50.7%
(pacientes con programa de apoyo vs. grupo retrospectivo, res-
pectivamente). Estos resultados demuestran la importancia y la
necesidad de programas sociales que permitan el acceso de tra-
tamientos estdndares en pacientes con recursos limitados.

Palabras clave. Linfoma no Hodgkin. Linfoma difuso de
células grandes B. Tratamiento de linfoma.
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INTRODUCTION

Non-Hodgkin lymphoma (NHL) constitutes a ma-
lignancy that has increased in the lasts years, with
an actual incidence of 2.8 x 100,000 inhabitants.!
Diffuse large B-cell lymphoma (DLBCL) is the most
common subtype of NHL, accounting for about 25%
of all lymphoid neoplasms.? The actual standard of
care of this malignancy includes the monoclonal an-
tiCD20 antibody rituximab in combination with
chemotherapy, in most Cancer Centers the CHOP-R
(cyclophosphamide/doxorrubicine/vincristine/pred-
nisone/rituximab) is an acceptable regimen for these
patients. The addition of this antibody increased the
response rate from 63% up to 76% in DLBCL pa-
tients,3 including elderly population;® although the
development of this monoclonal antiCD20 antibody
clearly improved the response rate & prognosis of
patients with DLBCL, this treatment may not be ac-
cessible to many patients because of limited econom-
ical resources, particularly in developing countries,
where the treatment must be paid with patient’s-, or
family’s resources, which frequently allows an un-
optimal treatment without the antiCD20 antibody
rituximab. In México, since 2011 a federal program
covered the full treatment of such patients, which
has allowed not only the whole diagnostic tests, but
also the free access of chemotherapy & rituximab to
all patients. We considered of interest to show the
impact of this program on DLBCL patients attended
at a single national reference center [Instituto Na-
cional de Cancerologia (INCan)] in Mexico City, in
terms of treatment adherence, proportion of patients
achieving an optimal treatment, as well as response
rate & survival.

MATERIAL AND METHODS

Two groups with hystologically documented DLB-
CL were compared. Group A consisted of a serie of
cases which included adult patients with this diag-
nosis, who were treated at INCAn during the period
2011-2012 and were benefited from a federal pro-
gram. This social program supported a complete di-
agnosis approach, including pathology study with
immunohistochemistry, determination of viral serol-
ogies (HIV, HBV, HCV), blood chemistry evaluation,
a cost free treatment with CHOP-R regimen and fol-
low up during 5 years. Patients treated within this
group received 6-8 cycles with 21-days CHOP-R regi-
men: cyclophosphamide 750 mg/m?/day 1, doxorubi-
cine 50 mg/m?/day 1, vincristine 1.4 mg/m?/day 1,
rituximab 375 mg/m?/day 1 (maximal total dose: 600

mg), prednisone 100 mg/day/5 days. Follow-up in-
cluded physical examination, chemistry & blood
tests every three months and computed tomography
(CT) every six months. All patients were treated by
the same attending physician (MC), when they did
not attend in a period of 1 month, they were con-
tacted by a social worker.

Group B is a retrospective group of adults with
hystologically DLBCL diagnosis treated at the same
Institution within the years 2006-2009. This retro-
spective group supported diagnosis studies, treat-
ment and follow-up, with patient —or family-
economical resources. Follow-up evaluation in the
retrospective patients was done according with phy-
sician’s criteria.

Both groups were compared in terms of demo-
graphic characteristics, including gender, age, clini-
cal stage, presence of Bulky disease, B-symptoms,
number of cycles received and proportion of patients
treated with a whole schema, including rituximab.

Since most of the retrospective group was treated
without rituximab, prognostic at diagnosis was eval-
uated according to IPI (International Prognostic In-
dex) scale,” in preference of R-IPI scale.
Histological diagnosis & subclassification of DLBCL
was done according to Hansnomogram.® Treatment:
In the retrospective group, CHOP or CHOP-R was
administered, according with patient’s economical
resources. Optimal treatment was evaluated and de-
fined as the proportion of patients receiving the
schema that was recommended by attending physi-
cians.

Treatment adherence was also evaluated, as the
proportion of patients that received the whole
number of cycles of treatment prescribed. Response
was assessed according with the International
Workshop criterial® by the treating physician and
was defined as the proportion of patients with com-
plete remission for all patients evaluable for re-
sponse. Progression-free survival (PFS) was defined
as time to progression during treatment, relapse, or
death from any cause; additional treatment was cen-
sored for this endpoint. Overall survival (OS) was
defined as time to death from any cause. Data for
patients without an event in progression-free or
overall survival were censored at the last day of
having valid information for that endpoint.

Statistical analysis
Main analysis included all diagnosed patients

within each period (by intention to treat). Demo-
graphic and clinical characteristics were compared
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Table 1. Demographic characteristics in both treatment groups.

A: patients within B: retrospective p
the social program group
n (%) n (%)
Patients 214 264 -
Gender
Female 132 (61.6) 128 (48.4) ns
Male 8 (38.3) 136 (53.5)
Age, mean £ SD (range) 56.7 £ 15.9 (22-91) 56.4 + 16.7 (20-90) ns
Clinical stage
I 21 (9.8) 46 (17.4)
I 49 (22.8) 5% (21.2) ns
1l 50 (23.3) 47 (17.8)
v % (43.9) 115 (43.5)
ECOG
0 3 (14) B (37.1)
1 133 (62.1) % (359
2 50 (23.3) 2 (159) ns
3 28 (13.08) 20 (75)
4 - 9 (34)
B symptoms
Yes 134 (62.6) 155 (58.7) ns
No 80 (37.4) 109 (41.2)
Bulky disease
Yes 103 (48.1) 119 (45) ns
No 111 (51.9) 145 (55)
Extranodal disease sites (n)
0 8 (39.7) 8 (339
1 A (43.9) 119 (45) ns
2 21 (9.8) 48 (18.1)
3 8 (3.7) 8 (3
4 6 (2.8) 0 0.004
Basal DHL
Normal 105 (49) 129 (48.8)
Increased 109 (51) 134 (51.2) ns
Basal beta2microglobuline
Normal 115 (53.7) 114 (43.4)
Increased N (46.3) 133 (50.6) ns
Not known — 16 (6)
HIV status
Positive 18 (8.4) 17 (6.4) ns
Negative 195 (91.6) 170 (64.3)
Not known — 76 (29.3)
HBV status
Positive 7 (3.2 5 (1.9 ns
Negative 207 (96.8) 5% (21.2)
Not known — 203 (76.9)

International prognostic index

Low 37 (17.2) B (35.1)
Intermediate-low 57 (26.7) 55 (21) ns
Intermediate-high 66 (30.9) 68 (25.9)
High 54 (25.2) 48 (18)
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Table 2. Treatment administered and response rate.

A: patients within the B: retrospective p
social program group
n (%) n (%)
Patients 214 264 (100) -
Treatment
CHOP-R 204 (95.3) 29 (112
CHOP 10* (4.7) 180 (68)
0-2 cycles™ - 55 (20.8) 0.001
Response (all patients)
Complete 124 (58) 103 (39) 0.001
Partial 19 (8.8) 31 (11.7)
Stable disease 0 - 11 (4.1)
Progressive 29 (135) 24 9
Not evaluable, lost of follow up - % (36)
Relapse rate (%) 43 (20) B (35 0.0001

*7 patients did not received rituximab because of HBV & 3 HIV positive had < 100 absolute CD4 counts. **Patients who abandoned treatment because of

reduced economical resources.

by %2. Response and progression during treatment
were compared by Fisher’s exact test. Progression-
free, and overall survival were done according with
Kaplan-Meier methodology. Cox regression analysis
was used to evaluate factors influencing on relapse
rate & survival. Differences between groups were re-
garded as significant for p values < 0.05.

RESULTS
Demographic characteristics

e Group A. Serie of patients included in the social
program from 2011 till December 2012: two hun-
dred and fourteen patients (61% female) were
treated within this period. Mean age was 56.7 +
15.9 (22-91) (Table 1). In all patients viral serol-
ogies (HIV, HBV, HCV) were documented, from
this group, 18 cases (8.4%) were HIV positive; in
the same direction, HBV & HCV serologies were
done in all cases and chronic HBV was docu-
mented in seven patients (Table 1).

* Group B. Retrospective group (2006-2009): two
hundred and sixty four patients were attended at
the INCan in Mexico City, none predominance
for gender either was documented (Table 1).
Within this period, a clearly incomplete evalua-
tion of viral comorbidities influencing on re-
sponse & determining treatment was done, since
76.9% of patients didn’t have a HIV status deter-
mination, and in the same direction, HBV &

HCV serologies were absent in most of patients
(Table 1).

Other demographic & clinical prognostic factors
were similar in both groups, as age, clinical stage,
IPI distribution, presence of bulky disease or B
symptoms, as shown in table 1.

Treatment

* Group A. Patients treated: from 214 patients, ten
cases received only CHOP regimen because of co-
morbidities that clearly contraindicated the ad-
ministration of rituximab (in seven cases chronic
HBV & three HIV with < 100/uL total CD4
cells). In the rest of the group CHOP-R regimen
was indicated. In these terms, all patients re-
ceived the medically indicated regimen, which al-
lows a 100% optimal treatment.

All were treated with at least 2 cycles of chem-
othe rapy. From them, 209 (98%) received all pro-
grammed treatment, which shows and adherence of
98%.

* Group B. Patients treated: from 264 cases, 209
(79 %) were treated, but only 29 (10.9%) were
able to receive an optimal treatment, including
rituximab. This means, that within this group,
79% were suboptimally treated and only 10.9%
were optimally treated, mainly because of limited
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Table 3. Comparision of HIV positive & negative population in group A.

Characteristic HIV (+) HIV () P
Number 18 196
Female/male (n) 3/15 126/70 0.001
ECOG: 1/2/3 13/4/1 131/46/26 0.22
Bulky: yes/no 0711 100/96 0.07
B symptoms: yes/no 14/4 124/72 0.31
Ann Arbor I/II/II/IV 0/211/15 22/49/50/75 0.007
IPI

Low 0 K¢ 0.28

Intermediate low 6 5%

Intermediate high 7 60

High 5 2

Response rate (CR + PR) 555 75% 0.03

economical resources. Adherence treatment: fifty
five patients (20.8%) received < 2 chemotherapy
cycles and only 188 completed all programmed
cycles, which shows an adherence of 71.2%.

These differences in treatment received & adher-
ence had a clearly influence on response rate, as fol-
lows: 66.8 % global response in the group A, in
comparison with 50.7 % global response in group
(Table 2). However, response rate in the 29 cases
from group B, receiving CHOP-R was 65% similar to
group A. In the same direction, patients from group
A thad did not receive rituximab (because of medi-
cally it was contraindicated) had a 52% global re-
sponse, similar to those patients in group B.

Table 4. Comparison of both AIDS population between groups.

A: patients within B: retrospective

the social program group
n (%) n (%)
Patients 18 15
Regimen
CHOP- 3(16.6) 10 (66.6)
CHOP-R 15(83.4) 3(21.7)
CoP - 1(5.8)
EPOCH 1(5.8)
Response
Complete 8 (44.4) 5(33.3)
Partial 2(11.1) 5(33.3)
Stable disease 5(27.7) 1(6.6)
Progressive 3(16.6) 4 (26.6)

After analyzing both whole groups, we decided to
evaluate & compare response rate in HIV positive
and negative population treated in group A, in
terms of clinical characteristics & response rate. As
shown in table 3, a higher proportion of males, as
well as advance stage disease were documented in
HIV population. In the same direction, the response
rate was lower in these cases (65 vs. 75% in HIV
positive & negative, respectively, p = 0.03).

Thereafter, HIV population was compared in both
groups. As shown in table 4, three patients from group
A did not receive rituximab because of a low CD4
count, the rest received CHOP-R. In group B, two pa-
tients did not receive treatment and only 15 cases were
treated with regimens summarized on table 4. A high-
er proportion of patients with access to the mono-
clonal antibody (group A), achieved a higher complete
response rate, although the global response (CR +
PR) was not different between both groups.

Survival

Disease free survival (Figure 1) and overall sur-
vival (Figure 2) were also significantly better (78 vs.
58% to two-years of follow up) in group A. Mean
(follow-up + SD in groups A & Bwas 11.45 + 6.7 &
16.7 + 17.7 months, respectively).

At this follow-up, 37 patients (17.2 %) have died
in group A & 46 (17.4 %) in group B. Mortality
rates secondary to infectious complications were
similar in both groups, 7.2 and 7.9% in groups A &
B, respectively. As expected, progressive disease pre-
dominated in the group B.

After Cox regression analysis, only the adminis-
tration of an optimal treatment was a predictor
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Figure 1. Disease free survival comparison between both groups.
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Figure 2. Overall survival comparison between both groups.

factor influencing on disease free & overall survival.
Otherwise, when this analysis was done only in the
group that had the federal support, the presence of
Bulky disease, B symptoms, relapse, HIV positive
patients, intermediate high & high risk according
with IPI scale were factors influencing on overall
survival (Tables 5 and 6).

DISCUSSION

The development in new drugs has allowed a bet-
ter response in many diseases, including malignan-
cies. The introduction of rituximab in past decade,
and its combination with classic CHOP (cyclophos-
phamide, doxorubicin, vincristine, and prednisone)
chemotherapy has greatly improved patients out-

Table 5. Cox regression analysis of factors influencing on disease free
survival & overall survival.

Factor (considering Disease free Overall
patients from survival (p) survival (p)
groups A & B)

Group A/B 0.009 0.03
Ann Arbor 0.79 093

B symptoms 0.7 0.84
IPI 0.69 0.50
Bulky disease 0.90 0.84
HIV positive* n.e. n.e.

n.e.: not evaluable, since most of cases had none result of this laboratory
test within group B.

Table 6. Cox regression analysis of factors influencing on disease free
survival & overall survival, analyzing only patients in group A.

Factor Overall survival (p)
Relapse 0.0001

B symptoms 0.001

IPI 0.05

Bulky disease 0.001

HIV positive* 0.008

Ann Arbor 0.93

11-12 13-14

come and has been set as standard of care,
either patient’s age. Results from three prospective
randomized studies undertaken in elderly population
(aged 60-80 years) established immune-chemothera-
py as standard of treatment. In GELA26 and US
Intergroup study,'® rituximab was administered
with classic CHOP 21 (3-week cycle). In the Ger-
man Recover-60 study,'® rituximab was added to
dose-dense CHOP 14 (2-week cycle), since previous
work showed that CHOP14 (without rituximab) was
associated with improved progression-free and over-
all survival compared with CHOP 21 in elderly pop-
ulation with untreated diffuse large B-cell
lymphoma. All these studies concluded that the addi-
tion of rituximab was able, improved response with-
out adding significant toxicity in elderly population
and must be considered a standard therapy. In the
same direction, young patients with DLBCL will be
benefited with the addition of this monoclonal anti-
body, the study of the MabThera International Trial
(MInt) Group* demonstrated two major benefits: an
increase of the rate of complete remissions and a de-
crease of the rate of progressions during treatment,
which resulted in improved event-free, progression
free, and overall survival after 6 years of follow-up.
However, the addition of monoclonal antibodies
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increases the cost of treatment an some authors!” in
México have suggested that the addition of rituxi-
mab increased 26- fold treatment costs and had only
a mild positive impact in OS in patients with DLB-
CL, although they included a total of 74 patients
with this diagnosis, from them 32 receiving RCHOP
had an OS of 87% at 80 months, in comparison with
84 % at the same time in 42 cases with CHOP regi-
men. This OS was superior to that achieved in this
institution, which may be explained because we had
a higher proportion of patients with intermediate &
high-risk DLBCL. In this institution the coverage of
full treatment with a social program allowed to ac-
cess an optimal treatment with similar results to
those obtained worldwide in these prospective trials,
and disease free survival to 2 years was 78%, signif-
icantly better than 58% in the retrospective group,
which demonstrates that the addition of rituximab
is mandatory in most of patients with untreated
DLBCL. The addition of rituximab to other sche-
mas, as CEOP has also been evaluated by different
authors!® within randomized clinical trials and only
amild benefit has been documented, either in young
& elderly population.18-19

The benefit of adding rituximab in response rate
has also been documented in at least three clinical
trials including HIV associated lymphoma. Results
obtained initially?>-2! demonstrated similar response
rates to that achieved in this series of cases. Howev-
er, a French phase 2 study?? achieved a CR rate of
77% and 2 year-survival rate of 75%, confirming
that rituximab was beneficial and could be given to
this group of patients. Thereafter, results of the EP-
OCH regimen in this population were very promis-
ing, and the randomized patients to receive
concurrent vs. sequential rituximab with EP-
OCH.232* Additionally these authors found that con-
current rituximab was not associated with increased
infectious deaths. Results from the comparision be-
tween EPOCH-R with CHOP with or without rituxi-
mab showed a 75% CR for EPOCH-R.% In the same
direction, Dunleavy, et al.?® involved a second-gener-
ation EPOCH regimen termed Short Course-EP-
OCHRR, which is designed to address the dual
challenge of achieving excellent tumor control while
preserving immune integrity; with 5-years of follow-
up, the PFS- and OS of SC-EPOCH-RR are 84 and
68%. These new regimens are clearly superior to
those obtained in HIV patients in this series of cas-
es, and other schemas, as EPOCH-R or SC-EPOCH-
RR may be considered for such patients.

Optimal treatment of hematological malignancies
is desirable in whole population. However, in mid-

dle-income and low-income countries health-care
systems face many challenges for such patients, as
inequitable distribution of resources and services,
inadequate funding; inadequate numbers, training,
and distribution of health-care personnel and equip-
ment; lack of adequate care for many populations
based on socioeconomic, geographic, ethnic, and
other factors. Recently, Goss P, et al.,?” suggested
that prompt and deliberate actions must be taken to
avoid this scenario and increasing efforts are re-
quired to reduce suffering and mortality from malig-
nancies. This Federal support program for patients
with DLBCL allowed not only a complete basal clini-
cal evaluation, including determination of viral se-
rologies for HIV, HBV, HCV, but also a complete
treatment with monoclonal antibody, which was re-
flected in a higher complete rate and overall survival.
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