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ANEMIAS IN NEPAL

William H. Adams M. D.*

Several studies describing the presence or absence of abpnormal hemoglobins and..
ithalassemia among the Nepalese have bzen reported, The varicties of disorders have inciuded
hemoglobin H discase, beta thalassemia, and hemogiobin E (Brain and Vella, 195%: Weather--
-alland Vella, 1960; Vella, 1962; Chatterjea, 1959). However, only one survey for such abnor-
malities which has taken place in Nepal itself has been published, that bsing among tie
Sherpas, where one case of beta thalassemia was found among 129 subjects cxamined (Jack-
son, Lehmunn and Shariah, 1960), During the past year, a survey has b:en carried out by the
-Johns Hopkins Uaiversity Int:rnational Center for Medical Research and Traning, inco-
operation which H. n. G. Directorate of Hzaith Ssrvices, to define those areas in Nepal
where genetic hemoglobin abnormalities pose a significant medical problen:. In addition
~dala was obtained regarding certain acquired ancmias,

The study of congenital anemias has involved hemaglobin electropboresis on over
1900 persons from various areas of Nepal, Of the more common hemoglobinopathies, three
¢an be promtly dealt with. Hemoglobin C and Hemoglobin S have not been'found in this sur-
“vey. This does not mean their non-existence in Nepal. Considering the high frequency of sickle
hemoglobin in certain tribes in India, it seems uplikely that there would te no Hemoglobin
-5 in Nepal, But data 50 far obtained do not suggest appreciable clinical problems caused by,
sickle hemoglobin in any of the areas surveyed. Hemoglobin D. found in approximately 2%
~of people in Punjab of North India, has only occasionally been found in Nepal, Therefore
we turn to what so far appears to be the main hemoglobinopathy, Hemoglobin E. Figure 1
~shows the prevalence of Hemoglobin E in the areas surveyed. Note that the highest prevale.
nce, 4%, was found in Southest Nepal. The Hemoglobin E heterozygote is considered clini-
-cally hsmatologically normal, as is the general case with the Hemoglobin S heterozvgote,
However, in contrast to the sickle hemozygote, a person with Hemoglobin E disease has only
.8 mild anemia and is not prone to the painful crises seen witk sickle cell anemia. Therefore-
Hemoglobin E is not a very important clinical problem except that it may bs confused with
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iron deficiency. Intcrcst' thcn centers on why Hcmoglobin E exists at all. Tt is well dOCllmc

Hemoglobin E, sometimes approaching 509 (Wasi et al, 1969; Aung-Thau-Batu ¢t al, 197] '
Couffon and Du Sassy, 1969). It is associated with the more primitive indo- mongolo:d popu
lations, and is not often found among modern Chinese (Lebwmann and Hunstman, 1968). Il"gf
appeats from the distribution of Hemoglobin E jn Nepal that we are seeing the fcinge of thu;iir{ilI ;
Southeast Asia Hemoglobin E focus. This is identical so the situation in India, where Hemog .’Eff
lobin E is found in about 4% of Bengalese, but is uncommon further west. Thus the Nepa

data adds one more bit of information that suggests that there is a selective genetic process a

wotk that perpetuates Hemoglobin E in Southeast Asia and that this is rapidly lost periphera

They.

The sccond congenital anemia studicd bas been thalassemia, It bas been said that-s: -;.
wherever one bothers to look for thalassemia, it wi)l be found. And so it has been the case }:c
in Nepal, Because of difficulties inherent in diagnosing thalassemias, accurate prevalence [ifiS
figures cannot be given except for two population; approximately 60 subjects from the high

7
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-altitude  village of Langtang and 151 unselected admissions to the maternity service, Bir j ’:‘L
Hospital, in Kathmandu. The prevalence was 6 and 4% respectively. Despite data ):m:tat:omn

~=\\‘

~inctuding limited sclective screening of hypochromic anemias at the Bir Hospital, it seems’
reasonable to suggest one point, that being that thalassemia may be more common in Nepa
that abnormal hemoglobins. The % of thalassemics among 350 subjects studied was 7% but,

of over 1900 specimeans electrophoresed, the overall incidenee of abnormal bemoglobins wag ¢ ;'
only 1.2%. Although beta thalassemia major and minor, beta thalassemia-Hemoblobin E i !
discase, alpha-thalassemia miner, and Hemoglobin H disease have been diagnosed during, :
“the past years studies, data are too limited to give any idea of ethnic distribution,
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Scrum iron levels, one of the accepted bases for defining iron deficiency, were unavailable ¢ e
i

Therefore, on the basis of hypochromia, either as defined by a low mean corpuscular hcmog-_,;’!
~lobin concentration (MCHC) or by anemia and a hypochromie peripheral smear, the follow-:i4
mg observations were made. In Udaipur district of South Nepal, altitude near sea level, 50"/,,'1;
of 190 subjects examined had low MCHCs. In Kathmandu, altitude 4000 fect, 209 of 151" f’
prcgnaht women studied at Bir Hospital had low MCHCs. In Jumla, West Nepal, altitude il
7,500 feet, 129 of 60 subjects had' 8 hemoglobins below what one would expect at that? '3,1
" altitude. In Langtang. North Nepal, altitude 11,500 feer, only 7%, of 58 subjests had low ‘, ]
- MCHC.. Mast subjects examined in the three areas outside Kathmandu were males, Thus, 7 ; ;»
"-although the evidence is indirect, tbere appears to be a marked decrease in the incidence of izl
iron deficiency, and this implies blood loss, as one goes from low to high altitude in Nepal..:
How much hookwerm infestation or other factors are invelved in this decline is unknown.

With regard Lo acquired anemias, I am speaking of nutritional and blood loss anemias,. 3
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Folate dcﬁcmncy was ]ookcd for in the hxgh altitude village of Langtang. The dict of
persons living at high altitude seemed notably Iackmg in green vegetables, alihogh this is
without . doubt seasonal. Red cell folate levels were performed on 45 sub_|ects mostly adults
Specimens were, collected in October, afier two harvest season. There were 6§ subjects with
red cell folates that ranged botween 116 to 150 manograms per wl, a borderline range. All
others were higher. However, all of 52 subjects had normal serum folates, the lowest being
5.2 manograms per ml. Thus, at least during hatvest time, significant {ulate deficiency was not
found in Langtang. In addition, the folate content of yak milk, an important part of their
diet, was found to be approximately 60% of that found in buman fresh cow’s milk, However,
as the milk is routinely boiled this will decrease the folate cortent even further, The vitamin
B, , content was equal to that of cow’s milk. '

Another study, done in collaburation with Dr, Gurung, Chicf o, the Obstetric and
Gynecology Section, Bir Hospital, involved a aurvey of 151 unselected, but for the most part
consecutive, admissions to the matercity service (Gurung and Adams, 1972). If the lower
limit of normal hemoglobin for pregnant women is adjusted for the altitude of Kathmandy,
being 4,009 feet, data of others suggest that anemia for these subjects should be defined as
fismoglobins less that 11.5 gm%. If one accepts this definition, then 1/3 were anemic, but moss
oaly toa mild degree, Of subjects with hemoglobins below 9 gm9%, all had hypochromia.
Thus iron deficiency and to a small degree thalassemia appeared to be the primary causcs
of the more severe anemias of pregnancy seen in this study. Serum B, ,, red cell apd
serum folate determinations were performed on all anemic and some notrrmal subjects. . Folate
levels revealed only one subject to have an unequivocally low serum and red ceil folate. Her
hemoglobin was 9.1 grams?, and the anemia was normochromic, A comparison of serum
and red cell folates between non-anemic and normochromic anemic subjects showed no
significant’ diffcrence. However, serum B ,, determipations indicated 9 women had levels
between 68 and 112 picograms per mi, weich are in the deficiency range with the Euglena
assay used, Thereforc one may say that in this population iron d=ficiency and to some extent
thalassemia produces the greatest number and most severe maternal anemias. Evidence for
significant folate deficiency was very uncommon, This also indicates the low B, , levels were
not a consequcnce of folate deficiency, As serum B 5 tends to decrease as pregonancy progresses,
I cannot state definitely that the low B, , levelsin fact indicated depletion of maternal B, ,
stores. However, indirect evidence that this was true nuiritional By, d:fiziency is indicated
by ah'c_‘obs'i:rvation that, of 23 hematologically normal controls, oniy one had a low value;
of 25 women :with hypochromic apemia, again only one had a low By, value; but ot 25
subjects with normochromic anemia, 7 had low serum B, ,, Thus these data unexpectedly
suggest that nutritional B; o deficiency rather ° than folate deficiency is a significant cause of
macrocyuc anemia of pregnancy m Kathmandu.

Tbe he-matology of the new born was included In the maternity study. And, pertinent
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to Nepal, studies in other high altitude areas suggest that the human newborn is hcmato]ogif s
ca]ly'fadapi:ed to sca}lkcvd', no matter at whalt altitude he is ’bor_n. During the :i:laterb_ily' ﬁﬁ}
of the past year, paired maternal and newborn data weére obtained o 122 delivers.” Thelii8
average hemoglobin of the mothers was 11.7gm %, of newbarns, 16.5gm%, and the micay;
birth weight was 6.3 1bs, Nepali newborn hemoglobin levéls weré virtually identical to those: .

found in studies in the United States. Thus the accepted definition for ancmia of the newbordt4
in ‘the United Stated, being 14gm',,-applics to Nepal also, There was no correlation between o
maternal and newborn hemoglobin Jevels. However there was a.positive correlation,'signiﬁcanil_
at the 2%, levels between maternal bemoglobin and birth weight, As weight is directly
proportioaal to blood volume, this indirectly suggests an intimate association between mater?
nal anemia and the newborn red cell mass as well as birth weight. :
Now I wish to discuss data pertaining to high aititude, One important adaptive mccha-.
nism to altitude is an increase in the rate of erythropoiesis and consequently an increase in
red cell mass. Assuming a constant plasma volume, hemoglobin levels will obviously increase. %
Of interest here is the observation that apparently normal males from Langtang village, 2%
altitude 11,500 feet, bad much lower hemoglobins thaa those expected fromn numerous studi'esy‘;
of other populations living at similar altitude anywhere in the world { Hurtado et al, 1943 ). Ef
Likewise, Langtang females and also Tibetan males residing in a nearby camp, altitude 10,500
feet, were significantiy lower thap Langiang males. Thus sampling bias does not'seem to be (4
the cause of this phenomenon. All subjscts had norma! MCHCs, A2 and fetal hcmoglobir}l_
Jevels, and the mobility of the major homogiobin component was the same as the norunal i .
hemoglobin A. Whether these lower h:moglobin values of persons of Tibetan descent, if
confirmed, represent a genetic difference in control of erythropoiesis, a more efficient mecha- ) 3
aism involved in oxygen transport, ora different balance between red cell mass af‘d pIanna__;
volume should be the basis for future study. It may be that the dsfinition of anemia requires ;43

alteration for certain ethnic groups, although previous studies have not suggested this.
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1. Jumla- 0 0%, i’
2. Pokhara -4 0%, : r
3. Languang- 0.0% 8

4. Kathmandu 0 3
5. Thamangs' 1.3% 6. Khumbu-07% 7. Uda_yapur- 3.7/, -8. Biratnagar- 4.0°f,

t igure I: Regional distribution of ‘Hemoglobin E in Nepal.
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