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with a convulsing child and imparting skills to 
handle this emergency.

The study had its limitations. It is theoretically 
possible that several children were managed 
effectively at home or by family doctors and 
hence did not report to the hospital. This does 
not seem to be the case, as 129 children 
were brought to the hospital even after their 
seizure was controlled. The reasons for delay 
in reaching the hospital after seizure have not 
been ascertained. It could be a combination 
of factors such as time spent at home on 
inappropriate measures, panic leading to delay 
in planning actions, staying put in the hope 
that seizure would subside spontaneously and 
delays in transportation. 

Despite the relatively small numbers enrolled, 
the study has demonstrated that parents do 
not have adequate knowledge about measures 
effective in controlling seizures, that there 
is hardly any improvement in knowledge 
and practices related to controlling seizures 
even after a health contact and that family 
physicians fail to take appropriate measures 
for controlling seizures. It is probably essential 
to implement innovative strategies that include 
demonstration and practice of skills for parents 
with children at risk of developing seizures. In 
addition, there is a need to inform the general 
population regarding the �Þ rst aid� measures 
that would help prevent aspiration and injuries 
in a convulsing child. 
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LETTERS TO EDITOR

SPECTRUM AND ANALYSIS OF 
BONE MARROW FINDINGS IN 

ANEMIC CASES 

Sir,
Prevalence of anemia is disproportionately 
high in developing countries due to poverty, 
inadequate diet and poor access to health 
resources.[1] Anemia is not a diagnosis, but 
a manifestation of an underlying disorder. 
Thus, even mild asymptomatic anemia should 
be investigated to diagnose and treat the 
primary cause. Lab evaluation without marrow 
examination is usually not conÞ rmatory.[1] 

Retrospective analysis of all cases of anemia 
with subsequent bone marrow examination 
in 3.5 years (from October 2003 - March 
2007) was done at Govt. Medical College and 
Hospital, Dept. of Pathology, Chandigarh. 
The bone marrow examination was done for 
standard indications. The inclusion criterion 
was the presence of anemia; non-anemic 
cases were excluded. The marrow examination 
was done in the hematology section of the 
department. The aspirates were analyzed with 
MGG staining and special stains including 

cytochemical and immunohistochemical stains 
were applied as needed. The demographic 
data, clinical symptoms, complete hemogram, 
bone marrow aspirates and marrow biopsies 
were analyzed. 

Bone marrow examination of 742 non-pediatric 
(>15 years) patients was broadly divided into 
non-malignant and malignant hematological 
disorders. Malignant hematological disorders 
comprised 133(18.0%) cases. Acute leukemia, 
CMPD, lymphoma, CLL and MM was present 
in 41%, 30%, 14.2%, 7.5% and 7% cases 
respectively [Figure 2]. Non-malignant 
hematological disorders formed the major group 
(609 cases) [Table 1]; the majority of cases 
were of megaloblastic anemia (87%), with the 
rest being megakaryocytic thrombocytopenia 
(2.9%), infectious disorders (3%), hypo cellular 
marrow (2.6%) and excess eosinophils (2.2%) 
[Figure 1]. Out of 609 cases, megaloblastic 
anemia with adequate and low iron stores 
was present in 421(69.1%) and 108(17%) 
cases respectively. Patients with adequate 
iron stores had thrombocytopenia, leucopenia 
and pancytopenia in 74%, 62.4% and 59% 
cases while patients with low stores had 

Table 1: Clinical Þ ndings in megaloblastic anemia
  Megaloblastic anemia with adequate iron Megaloblastic anemia with low iron stores
  stores (421 cases)  (108 cases)

Degree of anemia Mild 84(19.9) 11(10.0)
 Moderate 138(32.7) 28(25.9)
 Severe 199(47.2) 69(63.8)
Chief complaints Weakness 413(98) 106(28)
 Easy fatigue 374(87) 98(92)
 Anorexia 168(40) 83(71)
 Fever 262(61) 33(28)
Organomegaly Splenomegaly 65(15) 19(16)
 Hepatomegaly 54(12.5) 14(12)
 Lymphadenopathy 1(0.2) 5(4)

Figures in parentheses are in percentage
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Figure 4: Photomicrograph of blood film showing 
oval macrocytes, anisocytosis, poiki locytosis, 
polychromatophils, nucleated RBC and hypersegmented 
neutrophil (Leishman, x 400)

Figure 5:  Photomicrograph of  bone marrow 
aspirate showing megaloblasts, nuclear budding, 
dyserythropoiesisand mitotic Þ gure (MGG, x 400)

Figure 6: Photomicrograph of bone marrow aspirate 
showing megaloblasts with sieve like chromatin, giant 
myelocyte and giant metamyelocyte (MGG, x 1000)

Figure 1: Non malignant haematological disorders (609 
cases)
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Figure 2: Malignant haematological disorders (133 
cases)
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Figure 3: PBF & bone marrow Þ ndings in megaloblastic 
anemia
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Megaloblastic anemia with
adequate iron stores

Megaloblastic anemia with
low iron stores

cytopenias in 42%, 26% and 18.5% cases 
respectively. Megaloblastosis of mild, moderate 
and severe degree was present in 18.8%, 

58.1% and 23.7% cases with adequate iron 
stores as compared to 27%, 58% and 15% 
cases with low iron stores. Dyserythropoiesis, 
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dysmyelopoiesis and dysmegakaryopoiesis was 
observed in 74.3%, 55.3% and 16% cases with 
adequate iron stores while these were present 
in 69.4%, 41% and 11% cases with low iron 
stores [Figure 3-9]. Our study is in concordance 
with the various other studies from developing 
countries which reflect high prevalence of 
nutritional anemias (megaloblastic anemia, 
iron deÞ ciency and mixed deÞ ciency) among 
non pediatric population.[2,3] Organomegaly was 
present in a lower percentage of our cases as 
compared with Sarode et al.[4]

Co-existing iron deÞ ciency (mixed deÞ ciency) 

Figure 8: Photomicrograph of bone marrow trephine 
biopsy showing hypercel lular marrow spaces 
(H&E, x 400)

Figure 9: Photomicrograph of bone marrow trephine 
biopsy showing scattered megaloblasts, myeloid cells 
and a megakaryocyte (H&E, x 400)

Figure 7: Photomicrograph of bone marrow aspirate 
showing megaloblasts, cytoplasmic budding, mitotic 
Þ gures, giant metamyelocyte and dysmegakaryopoiesis 
(MGG, x 600)

may mask or overshadow the characteristic 
pe r i phe ra l  b l ood  and  bone  mar row 
morphological changes seen in megaloblastic 
anemia. Thus the finding of macrocytic 
anemia, hypersegmented nuclei, associated 
cytopenias, and characteristic megaloblastic 
changes in bone marrow should dictate further 
appropriate investigations to help establish the 
speciÞ c diagnosis if appropriate therapeutic 
investigation is to be ultimately instituted.
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COMPARATIVE EVALUATION 
OF INTENSIVE PULSE POLIO 
IMMUNIZATION IN DISTRICT 
VALSAD IN THE YEAR 2007 

AND 2008 

Sir,
India has started Intensive Pulse Polio 
Immunization (IPPI) since 1995. An important 
improvement made in IPPI during 1998 was 
use of Vaccine Vial Monitors (VVM). The VVM 
is a small square, made of heat sensitive 
material, placed on an outer colored circle 
printed on the label of the OPV vial. There 
are four stages to read the VVM. In stages 
1 and 2, the color of the square remains 
light gray. It changes with exposure to high 
temperature to gray in stage 3 to match the 
color of the outer circle, while in stage 4 the 
color of the square becomes darker than the 
outer circle color. 

The present study was conducted during 
the National Immunization Days (NIDs) of 
January and February rounds of IPPI in 2007 
and 2008. Evaluation was done on booth 
activity day and also on the house-to-house 
activity days in Valsad and Vapi cities of 

Valsad district. Valsad city had 30 booths 
and Vapi city had 52 booths in 2007, while 
in 2008, Valsad city had 45 booths and Vapi 
city had 59 booths. As a part of supervision 
and monitoring, the author himself visited 
all the booths during these rounds. All the 
staff members present at the time of the visit 
were interviewed using a predesigned and 
pretested questionnaire. An attempt was 
made to Þ nd out whether they knew about 
importance of VVM and how they would read 
and interpret changes in its color, if any, after 
they had given consent. Simultaneously, 
correct steps were explained to those with 
imperfect or no knowledge about VVM, and 
this was communicated to the local health 
authorities for future improvement. Parents or 
guardians who brought children to the booth 
were also interviewed regarding their source 
of information about the IPPI round. House-
to-house visits were made on the two days 
after booth activities.

More than 70% children were vaccinated at 
booths during all the NIDs of IPPI [Table 1]. 
Less than 50% of booth workers attended the 
last vaccinator training which was arranged 
for them before these rounds. Participation 
from community members like social workers, 
local leaders or college students was also 
very poor (about 30%). In all these rounds, 
hardly 10% of booth workers were found 
actively involved in mobil izing parents 
or guardians of children to take them to 
polio booths for vaccination. Correct Þ nger 
marking of children was about 43% only. No 
booth was found with VVM in stage 3 or 4. 
The main source of information about the 
IPPI round was television and microphone 
announcements in all the rounds. Some 

authors in their study reported that television 
and public announcement by vehicles Þ tted 
with loud speakers were the main sources of 
information for the polio round.[1]

Awareness about the VVM was checked in 
277 staff members of 81 booths during 2007 
and in 348 staff members of 104 booths of 
Valsad and Vapi during 2008 [Table 2]. In 
the four rounds evaluated, no staff members 
were found to have complete knowledge 
about VVM. Less than half (48.4%) of staff 
members interviewed had heard of VVM in 
2007, which was a little higher (about 57%) in 
2008. Similar Þ ndings were observed by Puri 
et al.[2] Among those who had heard about it, 
awareness was very poor about its function, 
how to read it and when OPV should have 
been discarded in both the years of study. 

The low coverage was a result of manpower 
shortage at booths, as many booths had two 
or three booth staff instead of four; lack of 
community participation with many children 
found unimmunized during house-to-house 
visits; poor community mobilization with 
inadequate numbers of community members 
present at booths to mobilize the children; and 
untrained vaccinators not motivating people 
for community participation. Aggarwal et al.[3] 

similarly observed that manpower shortage 
was responsible for lower coverage at booths. 
In Vapi city in all the rounds, a good number 
of booths were run exclusively by volunteers, 
clerical staff, peons and sweepers working in 
the nagarpalika, with poor knowledge about 
VVM. So, it became necessary for volunteers 
to look after vaccines. Thus ignorance about 
VVM can badly affect the IPPI.[4]

Table 2: Awareness pattern among various staff categories about Vaccine Vial Monitor in district Valsad in 
2007 and 2008*
Year Heard About VVM Site/location  Correct Description  Correct Function/ When to discard OPV
  of VVM of VVM  How is VVM read
  On Vial
2007 134 109 92 101 90
 (48.4) (81.3) (68.7) (75.4) (67.2)
2008 198 149 127 141 82
 (56.9) (75.3) (64.1) (71.2) (41.4)
*Figures in parentheses indicate percentages, VVM - Vaccine Vial Monitors

Table 1: Comparative observation on the booth activity day during National Immunization Days for polio in 
district Valsad during 2007 and 2008*
Observations NIDs, 2007 NIDs, 2008
 January February January February

No. of target children 29925 30569 38145 38145

No. of children immunized 23917 23933 26992 27603
 (79.9) (78.3) (70.8) (72.4)

Two booth workers attended last training 33 38 47 42
 (40.7) (46.9) (45.2) (40.4)

One community member 22 26 31 25
 (27.2) (32.1) (29.8) (24.0)

Workers mobilizing children to the booth 9 9 10 9
 (11.1) (11.1) (9.6) (8.7)

Correct Þ nger marking of children 29 38 58 36
 (35.8) (46.9) (55.8) (34.6)
*Figures in parentheses indicate percentages, NIDs - National Immunization Days
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