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Cetuximab is a chimeric human/murine anti‑EGFR mAb. In 
2008, the Phase III EXTREME trial demonstrated that the 
addition of cetuximab to first‑line platinum/5‑FU chemotherapy 
significantly leads to a prolonged median progression‑free 
survival of 2.3 months and improved median survival from 
7.4 to 10.1 months (P = 0.03) compared with platinum‑based 
chemotherapy alone in recurrent and/or metastatic SCCHN.[17] 
This was the first combination therapy to show a survival 
benefit over platinum‑based chemotherapy in recurrent and/or 
metastatic SCCHN and has been accepted as standard of care. 
Overall, cetuximab is associated with a favorable toxicity 
profile, but safety concerns are raised due to immunogenicity, 
severe skin toxicity, electrolyte imbalance, infusion reactions, 
and gastrointestinal adverse events (AEs).[16,23,24]

Nimotuzumab (BIOMAb EGFR®) is a humanized anti‑EGFR 
mAb. The BEST trial demonstrated that the addition of 
nimotuzumab to chemo‑RT (CRT) or RT provided with long‑term 
survival benefit in inoperable, locally advanced SCCHN.[18]

At present, the clinical efficacy and safety of nimotuzumab 
in LA‑SCCHN are well established, and several authors have 
documented that the addition of the nimotuzumab to various 
standard treatments (RT or chemotherapy or CRT) improved 
the tumor response rate and survival with minimal toxicities in 
LA‑SCCHN.[18,20,25‑29]

However, in recurrent and metastatic SCCHN setting, the 
clinical evidence on efficacy and survival benefits achieved 
by the addition of nimotuzumab to standard treatment is not 
available and needs to be explored. Therefore, in the present 
study, we retrospectively analyzed the effectiveness, survival 
benefits, and tolerability of nimotuzumab in combination with 
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Introduction
Squamous cell carcinoma of the head and neck (SCCHN) is 
the sixth leading cancer by incidence worldwide.[1] Cigarette 
smoking and alcohol are the major causative factors for 
SCCHN in the Western population,[2] whereas the use of 
smokeless tobacco, betel nut, and Epstein–Barr virus are 
common factors responsible in the Asian population.[3‑5]

Most of the cases of SCCHN present in locally advanced stage 
and often tend to recur either locally or develop metastatic 
disease despite receiving standard treatment.[4,6,7] Patients 
with recurrent and/or metastatic (R/M) SCCHN have a poor 
prognosis and outcome. Palliative systemic chemotherapy with 
or without radiation therapy remains the mainstay of treatment. 
Platinum‑based chemotherapy/5‑fluorouracil (5‑FU)/taxane‑based 
regimens are the preferred standard treatment in the management 
of in unresectable and recurrent/metastatic SCCHN.[4,8‑10] Despite 
advances in systemic chemotherapy regimens, the overall 
survival (OS) rate is low in recurrent/metastatic SCCHN.[10]

Epidermal growth factor receptor (EGFR) is highly expressed 
in more than 90% of all cases of SCCHN, and this expression 
is correlated with poor prognosis, including decreased survival, 
resistance to radiotherapy (RT), locoregional treatment failure, 
and increased metastatic potential.[11]

Thus, inhibition of EGFR signaling represents a novel 
and rational approach in SCCHN therapeutics. Anti‑EGFR 
monoclonal antibodies (MAbs) have attracted attention as 
potential candidates in the treatment of SCCHN. Anti‑EGFR 
mAbs, cetuximab and nimotuzumab, are approved molecules 
and have shown promising results with the improvement in 
progression‑free survival and OS in patients with SCCHN.[12‑22]
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investigator’s choice of standard/conventional treatment in 
Indian patients with recurrent and/or metastatic SCCHN.
Subjects and Methods
This retrospective study evaluated the effectiveness and 
tolerability of nimotuzumab with standard treatment. The 
hospital records of recurrent/metastatic SCCHN patients who 
received nimotuzumab in combination with standard/conventional 
treatment from December 2010 to December 2016 at VS 
Hospital and Cancer Center, India, were reviewed. The study was 
approved by the Institutional Review Board.
We selected cases based on the following eligibility criteria: (a) 
patients aged 18 years and above, (b) patients with recurrent and/
or metastatic carcinoma of the head and neck, (c) histologically 
confirmed squamous cell carcinoma (d) patients with the Eastern 
Cooperative Oncology Group (ECOG) performance score ≤2, 
and (e) patients treated with nimotuzumab (200 mg weekly) 
combined with standard treatment. We excluded patients of 
nonhead and neck cancer (HNC), salivary gland cancer, paranasal 
sinus cancer, and nasopharyngeal cancer and treated before any 
other anti‑EGFR‑based therapy. The information was collected 
from the hospital records of individual patients. Clinical data 
of patients were collected, including diagnosis, age, gender, 
pathological type, anatomical subsites, tumor stage, tumor extent, 
ECOG status, and clinical course of the disease with details of 
standard treatment and nimotuzumab therapy.
Evaluating parameters
OS was calculated from the date of diagnosis to the date of death 
or last contact (visit and telephone). Tumor response was calculated 
as per the Response Evaluation Criteria in Solid Tumors (RECIST 
1.1). Complete remission (CR), partial remission (PR), stable 
disease, progressive disease (PD), and objective response 
rate (ORR) were calculated. All AEs were collected and graded by 
the National Cancer Institute’s Common Toxicity Criteria version 4.
Statistical analysis
Statistical analysis was performed using STATA software (version. 
12, StataCorp., College Station, TX: USA). Data were expressed 
in descriptive statistics. Median OS along with 95% confidence 
interval (CI) was estimated by the Kaplan–Meier method.
Results
The hospital records of 14 patients diagnosed with recurrent 
and/or metastatic HNC with histologically confirmed squamous 
cell carcinoma and treated with nimotuzumab from December 
2010 to December 2016 were retrospectively identified. The 
mean age of the enrolled patients was 57.71 ± 14.6 years, 
with 12 males (86%) and 2 females (14%). The most common 
anatomical site of the tumor was oral cavity (35.7%), followed 
by oropharynx (28.6%) and hypopharynx (21.4%). Majority of 
the patients had a good ECOG performance status (0–1). The 
baseline characteristics and type of standard combination treatment 
in recurrent and metastatic SCCHN patients are listed in Table 1.
Effectiveness
Survival outcome
In this retrospective study, we observed that OS at 1, 2, and 
3 years was 77.80% (95% CI: 36.48–93.93), 64.81% (95% CI: 
25.32–87.21), and 64.81% (95% CI: 25.32–87.21), respectively. 
At a median follow‑up of 15.17 months, median OS was not 
reached [Figure 1].

Tumor response
At 24 weeks after completion of treatment, the tumor response 
rate observed was as follows: 16.7% of patients had a complete 
response (CR), 58.3% of patients had partial response (PR), and 
25% of patients had progressive disease (PD) response. ORR 
was 75% [Table 2].
Safety and toxicity
The most common AEs encountered during nimotuzumab 
treatment were mucositis (27.7%), followed by vomiting (22.2%). 
All AEs were either Grade I (66.7%) or Grade II (33.3%). The 
detailed toxicity and their grades are summarized in Table 3. No 
Grade III, IV, and V toxicities were observed. Nimotuzumab was 
observed to be safe with no added toxicity reported.

Discussion
The findings of the present retrospective study indicate that the 
addition of nimotuzumab to investigator’s choice of standard 

Table 1: Baseline characteristics of patients with 
unresectable recurrent and metastatic squamous cell 
carcinoma of the head and neck
Characteristics Value (%)
Total patients (n) 14
Mean age (years)±SD 57.71±14.6
Median age in years (IQR) 58.50 (46.75, 58.50, 62.50)
Age group (years)

<65 12 (86)
≥65 2 (14)

Gender
Male 12 (86)
Female 2 (14)

Performance status
ECOG ‑ 0 2 (14.3)
ECOG ‑ 1 10 (71.4)
ECOG ‑ 2 2 (14.3)

Anatomical subsites
Hypopharynx 3 (21.4)
Oral cavity 5 (35.7)
Oropharynx 4 (28.6)
Unknown primary 2 (14.3)

Extent of disease
Only locoregionally recurrent 3 (21.4)
Metastatic with or without 
locoregional recurrence

11 (78.6)

Type of treatment regimen
CT + nimotuzumab 1 (7.1)
CTRT + nimotuzumab 8 (57.1)
ICT + nimotuzumab, CTRT 
+ nimotuzumab

1 (7.1)

ICT, CTRT + nimotuzumab 4 (28.7)
SD=Standard deviation, IQR=Interquartile range, ECOG=Eastern Cooperative Oncology 
Group, CT=Chemotherapy, CTRT=Chemoradiotherapy, ICT=Induction chemotherapy

Figure 1: Kaplan–Meier method estimates of overall survival in recurrent 
and metastatic squamous cell carcinoma of the head and neck on treatment
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treatment raised the tail of the survival curve, which signifies 
an improved survival rate in unresectable, recurrent and/or 
metastatic SCCHN.
Recurrent and metastatic SCCHN is a rising problem in India 
and a clinical challenge to manage despite the treatment options 
and strategies currently available.[4] Recurrent and metastatic 
SCCHN carries a poor prognosis with a median OS less than 
a year. Most patients with R/M SCCHN qualify either for 
palliative chemotherapy or best supportive care as surgery and 
RT are generally not an option.[10]

Palliative systemic chemotherapy with or without radiation 
therapy remains the mainstay of treatment in recurrent/metastatic, 
unresectable with the disease. The choice of chemotherapy 
depends on patient characteristics, side‑effect profile, and 
patient performance status. Platinum‑based chemotherapy and 
platinum/5‑FU/taxane‑based regimes are currently the standard of 
care in the management of SCCHN that is recurrent, metastatic, 
unresectable, and considered incurable.[4,8‑10] Unfortunately, the 
survival outcome is dismal, and efforts to improve the outcomes 
have led to molecular biology‑based targeted therapy.
EGFR represents a novel molecular target in HNCs. The 
overexpression of the EGFR levels is closely related to tumor 
cell growth, proliferation, invasion, metastasis, apoptosis, and poor 
prognosis. Thus, inhibition of EGFR leads to inhibition of tumor 
cell proliferation, differentiation, and tumor angiogenesis and also 
improves the treatment response of chemotherapy and radiation.[30]

The EXTREME trial demonstrated that the addition of 
the EGFR‑targeted monoclonal antibody, cetuximab to 
first‑line platinum, and 5‑FU chemotherapy significantly 
leads to a prolonged median progression‑free survival 
of 2.3 months (hazard ratio [HR] for progression, 0.54; 
P < 0.001), improved OS by 2.7 months (10.1 vs. 7.4 months 
for platinum‑based chemotherapy alone), and improved 
the chance of a response compared with platinum‑based 
chemotherapy alone in recurrent and/or metastatic SCCHN.[16,17]

In general, cetuximab has been accepted as standard of care in 
recurrent and/or metastatic SCCHN, but safety concerns are raised 

due to immunogenicity, severe skin toxicity, electrolyte imbalance, 
infusion reactions, and gastrointestinal AEs.[16,23,24] In the clinical 
trial by Vermorken et al., comparing chemotherapy versus 
chemotherapy plus cetuximab, there was 20% discontinuation rate 
due to toxicities in the chemotherapy plus cetuximab group with 
nine cases of sepsis.[16] Similarly, other anti‑EGFR mAbs also 
have potential risk and safety concerns.[16,23,24]

Nimotuzumab (BIOMAb EGFR®) is a humanized anti‑EGFR 
mAb that binds to the extracellular domain of EGFR with 
intermediate affinity and high specificity which results in the 
blockade of receptor‑dependent signal transduction pathways 
and provides antitumor efficacy.[18,31] It also enhances the tumor 
radiosensitivity by inhibiting the radiation‑induced activation of 
DNA‑PKcs by blocking the PI3K/AKT pathway.[32]

Nimotuzumab unique benign low toxicity profile can be 
attributed to the fact that unlike other anti‑EGFR antibodies, 
it requires bivalent binding for stable attachment, leading 
to selective binding to tumors cells that overexpress the 
EGFR (moderate to high) level. When EGFR expression is 
low, such as in normal tissues, monovalent interaction of 
nimotuzumab is transient, thus sparing normal healthy tissues 
and avoiding severe toxicities.[33] This probably explains the 
minimal toxicities associated with nimotuzumab therapy.
The promising therapeutic and survival outcomes documented 
in the BEST trial strongly favored and laid the foundation for 
nimotuzumab as an add‑on therapy to standard treatments in 
LA‑SCCHN.[18] The BEST trial was a multicenter, randomized, 
open‑label, Phase IIb, 5‑year study and the first of its kind 
cohort conducted among the Indian population.[11] The study 
evaluated the safety and efficacy of nimotuzumab, administered 
along with CRT or RT in patients with inoperable, locally 
advanced SCCHN. The trial documented that the 5‑year OS was 
significantly higher in the nimotuzumab + CRT group than in 
the CRT group (57% vs. 26%, P = 0.03). The median 5‑year OS 
was not reached in the nimotuzumab + CRT group at 60 months, 
whereas it was 21.94 months in the CRT group (P = 0.0078); 
the addition of nimotuzumab to CRT caused a 64% reduction in 
death risk (HR = 0.36, 95% CI: 0.37, 1.56). The 5‑year OS was 
39% (95% CI: 19.71, 61.46) in the nimotuzumab + RT group 
versus 26% (95% CI: 10.23, 48.41; P > 0.05) in the RT group. 
Nimotuzumab was found to be safe and well tolerated with few 
mild‑to‑moderate self‑limiting AEs. No long‑term drug‑related 
toxicity was seen during the median follow‑up of 65.7 months. 
Results of the BEST trial strongly suggested that nimotuzumab 
improved locoregional control and prolonged survival when used 
along with RT or CRT.[18]

In India, several authors in their individual research 
have documented that the addition of nimotuzumab to 
various standard treatment/combined treatment strategies 
(RT or chemotherapy or concurrent chemoradiation) in 
LA‑SCCHN improved tumor response rate and survival 
outcomes with minimal toxicities.[19,20,25‑29] However, its role in 
recurrent and metastatic SCCHN setting is not well explored.
To the best of our knowledge, there is no published literature of 
Indian patients regarding the use of nimotuzumab in recurrent 
and metastatic SCCHN. This is the first kind of retrospective 
study, which provides evidence on the effectiveness, survival 
benefits, and tolerability of nimotuzumab with investigator’s 

Table 2: Overall tumor response in patients treated 
with nimotuzumab and standard treatment (n=12)
Overall tumor response n* (%)
CR 2 (16.7)
PR 7 (58.3)
SD 0
PD 3 (25)
ORR 9 (75)
*Patient analysis is based on available data. CR=Complete remission, PR=Partial 
remission, SD=Stable disease, PD=Progressive disease, ORR=Objective response rate

Table 3: Common adverse events encountered during 
the treatment
Adverse events Grade 1 (%) Grade 2 (%) Total (%)
Mucositis 3 (16.8) 2 (11.1) 5 (27.7)
Vomiting 2 (11.1) 2 (11.1) 4 (22.2)
Neutropenia 2 (11.1) 0 2 (11.1)
Anemia 1 (5.5) 1 (5.5) 2 (11.1)
Diarrhea 1 (5.5) 0 1 (5.5)
Rash 2 (11.1) 1 (5.5) 3 (16.8)
Fatigue 1 (5.5) 0 1 (5.5)
Total 12 (66.7) 6 (33.3) 18 (100)
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choice of standard care therapy/conventional treatment in Indian 
patients with recurrent and metastatic SCCHN.
In the present retrospective study, we found that addition of 
nimotuzumab to the standard treatment resulted in improved 
survival rates in unresectable, recurrent, and metastatic SCCHN. 
The OS benefit achieved with the add‑on combination at 1, 2, 
and 3 years was 77.80%, 64.81%, and 64.81%, respectively. At a 
median follow‑up of 15.17 months, median OS was not reached.
Our findings of improved survival benefit in recurrent and 
metastatic SCCHN are similar to survival benefit observed 
in LA‑SCCHN setting.[18,20,25‑30] The improved OS achieved 
with the addition of nimotuzumab to the standard treatment in 
the present analysis is higher than the documented landmark 
EXTREME cetuximab study.[17] Thus, nimotuzumab as an 
add‑on to standard treatment can be a promising option in 
recurrent and metastatic SCCHN.
In the present study, the common AEs observed during 
treatment were mucositis, followed by vomiting, which are 
similar to documented studies with nimotuzumab.[11,14‑20] All 
AEs were either Grade I or Grade II. No Grade III, IV, and 
V AEs were observed. No typical anti‑EGFR‑related toxicity 
such as severe skin rash, infusion reactions, or hypomagnesemia 
was observed. Nimotuzumab was observed to be safe with no 
additional potentiating AEs encountered.
The study had the following limitations; first, the study design 
was retrospective with a single‑arm assessment. Second, the 
analyzed retrospective data included heterogeneous standard 
treatment regimens, and third, the sample size was small.
Conclusions
In the first of its kind study, the addition of nimotuzumab to 
standard treatment showed promising survival outcomes as well as 
the response rate in recurrent/metastatic SCCHN patients without 
producing additional toxicity. Robust multicenter, randomized 
trials are warranted to validate these interesting findings.
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Letter to the Editor
B one  mar row l im i ted  d i f fuse  l a rge 
B‑cell  lymphoma following prolonged 
immunosuppressive therapy with methotrexate 
and corticosteroids
DOI: 10.4103/sajc.sajc_90_17
Dear Editor,
Diffuse large B‑cell lymphoma (DLBCL) is the most common 
type of non‑Hodgkin lymphomas (NHL) globally. Although 
bone marrow involvement is noted in up to 60% of advanced 
stage patients, PBM limited DLBCL (PBM‑DLBCL) is very 
rare. The WHO 2016 classification of lymphoid neoplasms 
does not recognize PBM‑DLBCL as a separate entity.[1] Further 
studies and research are required to delineate the clinical and 
natural history of this rare entity.
We report a 57‑year‑old female with seropositive rheumatoid 
arthritis and autoimmune hemolytic anemia. For these, she was 
on weekly oral methotrexate 10 mg and daily oral prednisolone 
10 mg continuously for 6 years. She presented to us with 
fever, weakness, exertional dyspnea, and weight loss. Blood 
investigations revealed pancytopenia with hemoglobin 6.5 g/dl, 
total WBC 2400/mm3, neutrophils 55%, lymphocytes 30%, 
and platelets 78,000/mm3. Bone marrow aspiration and biopsy 
revealed diffuse infiltration by sheets of large lymphoid cells 
which were strongly positive for CD45, CD20, PAX5, BCL‑2, 
and focal positive for MUM1. The Ki67 proliferation index 
was 40%. Cells were negative for TdT, CD3, CD5, and CD7. 
Baseline positron emission tomography [Figure 1] showed diffuse 
hypermetabolic activity of whole of the skeleton without the 
involvement of lymph nodes, spleen, or liver.
Thus, the patient was diagnosed to have bone marrow 
limited DLBCL. She was treated with six cycles of R‑mini 
CHOP chemotherapy because of poor performance status. 
Bone marrow evaluation after chemotherapy showed normal 
cellularity with no features of lymphoma. She is on regular 
follow‑up with normal blood counts and no evidence of disease 
12 months from the end of treatment.
DLBCL comprises 31% of all NHL in Western countries and 
37% of B‑NHL worldwide. Median age at presentation is the 
6th decade.[2] PBM‑DLBCL is a very rare entity, and hence, the 
clinical, pathologic, and prognostic aspects of this subtype of 
lymphoma have not been clearly established. Available literature 
shows that it is associated with dismal prognosis and poor 
outcome. The WHO classification of lymphoid neoplasms divides 
DLBCL in to four site‑specific subtypes, namely primary central 
nervous system lymphoma, primary effusion lymphoma, DLBCL 

of leg type, and primary mediastinal B‑cell lymphoma.[1] This 
updated classification does not recognize DLBCL exclusively 
affecting the bone marrow as separate disease entity.[1]

The diagnostic criteria for PBM lymphoma are as follows 
(1) isolated bone marrow infiltration by lymphoma cells 
regardless of peripheral blood involvement, (2) no evidence 
of lymph nodal or extranodal disease detectable by physical 
examination or imaging, (3) no evidence of localized bone 
tumors, (4) no features of bone trabeculae destruction in the 
trephine biopsy, and (5) exclusion of leukemias and lymphomas 
that primarily involve the bone marrow.[3] In a retrospective 
review conducted by the International Extranodal Lymphoma 
Study Group, 21 cases fulfilling the criteria were found, of 
which the subtypes noted were DLBCL (n = 15), follicular 
lymphoma (n = 4), and peripheral T‑cell lymphoma not otherwise 
specified (NOS) (n = 2).[3] In our patient, all the above criteria for 
the diagnosis of PBM‑DLBCL were fulfilled. A literature search 
for arthritis associated with PBM‑DLBCL identified only one 
report where a patient with seronegative polyarthritis developed 
bone marrow limited high‑grade NHL.[4] Due to the extreme rarity 
of PBM‑DLBCL, at present, these patients are managed similar 
to those with DLBCL‑NOS with R‑CHOP chemotherapy. The 
possibility that prolonged use of methotrexate and steroids may 
have altered the characteristics of DLBCL in our patient should 
be considered. Whether the distribution of DLBCL in the marrow 
rather than lymph nodes and spleen has any adverse bearing on 
the prognosis and whether alternative chemotherapy regimens are 
required for such patients are as yet unclear. 
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Figure 1: Positron emission tomography whole body
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