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Table 1: Staining score of MUC2 and MUC5A with histomorphological diagnosis
Mucin type Normal mucosa HP LGD HGD Mucinous adenocarcinoma
MUC2 High High High Intermediate Negative
MUC5AC Negative Negative Intermediate Intermediate High
MUC=Mucin, HP=Hyperplastic polyp, LGD=Low‑grade dysplasia, HGD=High‑grade dysplasia, MUC=Mucins

histomorphological grades. The concordance was also noted 
between MUC2 and MUC5AC expression. The absent expression 
of MUC2 and strong expression of MUC5AC in MAdCa as 
observed by us has been documented by other workers also.[5,6] 
The observations also highlight progression of colorectal carcinoma 
in nonfamilial polyposis coli confirming the adenoma‑carcinoma 
hypothesis by extensively studying the single case. Although this 
pathway of tumorogenesis is widely accepted there may be other 
pathways associated with mutation in mismatch repair genes.[7] 
We feel that all polypectomy specimens should be studied not 
only microscopically, but also with IHC for MUC2 and MUC5AC 
which may pave the way for better understanding of malignant 
potential in these cases, and impact therapeutic management.
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Chemotherapy‑induced amenorrhea in patients 
suffering from breast cancer in the Northwest 
of Iran
DOI: 10.4103/2278‑330X.143041

Dear Editor,
Breast cancer (BC) was ranked number one among 
malignancies of Iranian women, comprising 24.4% of all 
neoplasms with a crude incidence rate of 17.81 and an 
age‑standardized rate of 23.65 in 2006.[1]

The peak incidence of age for BC is 10 years earlier in Iran 
compared with Western countries,[1,2] and hence we have many 
premenopausal patients who have an indication for receiving 
adjuvant chemotherapy for BC.
Therefore, recognizing menopause in women with 
chemotherapy‑induced amenorrhea (CIA) is critical.[3]

This retrospective study was conducted to assess the onset and 
duration of CIA in relation to age and chemotherapy protocols 
by employing statistical analysis.
The study included newly diagnosed stages I to III 
premenopausal (menstrual periods in the preceding 6 months) 
BC patients who had an indication for adjuvant chemotherapy 
at the Hematology Oncology Research Center in Iran, Tabriz 
University of Medical Sciences between January 1, 2007 and 
June 11, 2013.
Postmenopausal patients, patients with the history of tamoxifen 
taking, chemotherapy or gonadotropin‑releasing hormone agonist 
administration or hysterectomy/bilateral oophorectomy or ovarian 
radiation histories, patients with metastasis or those who had 
comorbid diseases not indicated for chemotherapy were excluded.
We defined CIA as the cessation of menses for at least 
3 months during the chemotherapy.

All patients received four to eight cycles of systemic 
chemotherapy (including anthracycline‑based or taxane‑based 
regimens or cyclophosphamide, methotrexate and fluorouracil 
protocol) and/or radiotherapy according to NCCN guideline.
Because doxorubicin + cyclophosphamide (CTX) were used 
in the first four cycles in AC, AC‑Taxol, AC‑Docetaxel, CAF, 
TAC, ACx6 and ACx4 protocols, we divided the protocols to 
two groups: which had AC in the first 4 cycle or AC(S)x4, and 
the others such as ECF or EC‑Taxol, with other drugs in the 
first four cycles. Data were analyzed using descriptive studies, 
t‑test, ANOVA, univariate and Mann–Whitney U‑test using 
SPSS 16 software package (IBM Company) comparing patients 
below and over 40 years and different protocols including 
AC(S)x4.
Table 1 surveys the ages and durations of CIA. Two hundred 
and thirty‑seven patients had study criteria, the mean, median 
and mode of our patient’s ages were 42.38 (27–54), 43, and 
46 years, respectively. About 34.7% of patients were ≤40 years 
old. The majority of patients (99.6%) had ≤52 years, only one 
patient (0.4%) had 54 years.
Mann–Whitney U‑test revealed that duration of amenorrhea is 
longer in patients over 40 years (P < 0.001). Furthermore, it 
was statistically significant in “continuous” group (P < 0.001), 
but not in <3 months or >3 months (P > 0.05).

Table 1: Patients ages and relation to duration of 
amenorrhea

Amenorrhea
Age Frequency (%) <3 months (%) >3 months (%) Continuous (%)
<40 82 (34.7) 21 (26.6) 61 (73.4) 32 (40.5)
>40 154 (65.3) 10 (6.6) 144 (93.6) 122 (80)
P <0.001 0.132 0.376 <0.001
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AC(S)x4 had a significant relation with beginning of CIA in 
patients >40 (P ‑ 0.033) but there was no relation between 
various protocols, including AC(S)x4 and duration of 
amenorrhea in treated patients (including <40 and/or >40 years) 
by Kruskal–Wallis test.
Twenty‑three out of 237 patients (9.7%) did not have 
amenorrhea while 90.3% had (60.6% after three cycles and 
77.9% after four cycles).
Of these patients CIA (duration of amenorrhea more than 
3 months), was detected in 86.8% of patients.
Adriamucin + CTX are the drugs used in the first four cycles 
of AC, AC‑Taxotere and AC‑Taxol protocols including 66.6% 
of patients. This means that Adria + CTX could be responsible 
for at least 66.6% of CIA of our patients.
Like other studies, duration of CIA was longer in patients over 
40 in Iranian patients. AC protocol caused about 66.6% of 
CIA in this study. Further studies are needed to determine the 

Imatinib‑associated massive upper gastrointestinal 
hemorrhage and hepatic encephalopathy in a child 
with Philadelphia positive acute lymphoblastic 
leukemia: A case report and review of the literature
DOI: 10.4103/2278‑330X.142997
Dear Editor
The discovery of imatinib mesylate, a selective tyrosine kinase 
inhibitor, has revolutionized the treatment of chronic myeloid 
leukemia (CML), gastrointestinal stromal tumor (GIST), and 
Philadelphia‑chromosome‑positive acute lymphoblastic leukemia 
(Ph+ ALL). This has been possible owing to its ability to target 
specific receptors and relatively good tolerability. Although 
the minor side effects of imatinib have been well‑described, 
literature on major side effects is scarce, especially in Ph+ ALL. 
Herein, we report the case of a child with Ph+ ALL who 
succumbed to the serious side effects of imatinib.
A 10‑year‑old boy diagnosed with moderate risk B‑ALL, treated 
as per BFM‑95 protocol sustained a combined bone marrow 
and testicular relapse 30 months after initiation of treatment. At 
relapse, BCR‑ABL chimeric transcript was detected. He had not 
received imatinib during initial therapy. The 1 week of relapse 
treatment included dexamethasone (6 mg/m2/day) under cover 
of tumor lysis prophylaxis. After 3 days of dexamethasone, 
imatinib (300 mg/m2) was added. He was planned to be treated 
with BFM REZ 2002 protocol. At admission, his physical 
examination was unremarkable without any signs of cutaneous 
or mucosal bleed. Hemogram showed hemoglobin 9.1 g/dl, 
total leukocyte count 1500/µl and platelet count 60,000/µl. 
Baseline kidney and liver function were normal. On 1 day of 
admission, even before the planned chemotherapy, he developed 
multiple episodes of upper GI hemorrhage, necessitating 
transfer to the intensive care unit. He received packed cells and 
platelet transfusions along with inotropic support, pantoprazole 
infusion, and antibiotics. All oral drugs including imatinib 
were stopped. After initial stabilization, an urgent upper GI 
endoscopy revealed thickened gastric folds with overlying 
extensive ulceration involving the entire fundus and body 
of the stomach, with evidence of active bleeding [Figure 1]. 
Biopsy was not done for risk of perforation. Coagulation profile 

recovery period of menses after BC therapy.
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was normal. Over next 96 h, hematemesis gradually reduced 
and inotropic support was withdrawn. However, on day 3 of 
admission, he developed icterus with total bilirubin 5.3 mg/dl; 
direct bilirubin 3.2 mg/dl and SGPT 220 U/L which rapidly 
progressed to hepatic encephalopathy (D7 serum bilirubin 
16.7 mg/dl). Prothrombin time remained normal. Viral markers 
(hepatitis B surface antigen and anti‑hepatitis C virus) were 
negative, and ultrasound showed homogenous altered hepatic 
echotexture without any focal lesions. There was no obvious 
cause for hepatopathy. Despite aggressive supportive measures, 
his condition rapidly deteriorated, and child succumbed to GI 
hemorrhage and hepatic failure.
The possible causes of upper GI hemorrhage during 
ALL induction include steroid‑induced erosive gastritis, 
thrombocytopenia, and coagulopathy secondary to sepsis or 
drug. The massive nature of hemorrhage in the presence of 
platelet count 60,000/µl and normal coagulation was unusual 
and indicated other factors. In the light of endoscopic evidence 
of confluent thickening of gastric mucosa, possibility of 
leukemic infiltration was entertained though it could not be 
confirmed histologically owing to child’s critical condition. 

Figure 1: Endoscopic image of stomach showing (a) extensively thickened 
and ulcerated mucosa of the body of the stomach; (b) normal gastric folds 
at lesser curvature; (c) friable mucosa at antrum
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