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Pernicious Anaemia among Asians in Singapore
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In an investigation of 40 consecutive cases of megaloblastic
anaemia admitted to the Medical Unit, Thomson Road General
Hospital, Singapore, from mid-1962 until the end of 1965,
six patients (four Chinese and two Indians) were found to fulfil
all the criteria for a diagnosis of pernicious anaemia. All
six had megaloblastic marrows, histamine-fast (maximal
stimulation) achlorhydria, very low serum vitamin-B,, levels,
and an inability to absorb this vitamin orally, this inability
being corrected by the addition of intrinsic factor. These cases
are worth reporting, because pernicious anaemia has not
hitherto been reported in Singapore and Malaysia, and also
because of the paucity of reports of pernicious anaemia in
Chinese and Indians.

Methods

The following investigations were carried out:

Haematological investigations included an estimation of the
haemoglobin, total red and white cell, platelet, and reticulocyte
counts, packed cell volume, mean corpuscular volume, mean corpus-
cular haemoglobin concentration, and examination of smears of the
peripheral blood film and bone marrow. Serum vitamin B and
folic acid assays were carried out in the Hammersmith Postgraduate
Medical School, London, through the courtesy of Professor D. L.
Mollin. The method of vitamin-Bis assay was that of Mollin and
Ross (1957), using Euglena gracilis, while folic acid assays were
carried out by employing Lactobacillus casei as a test organism
(Waters and Mollin, 1961). An augmented histamine test meal
examination was carried out as described by Kay (1953), and the
Crosby capsule (Crosby and Kugler, 1957) was used for gastric
biopsies.

In order not to miss other causes of vitamin-Bi: deficiency, the
following investigations were also made: a careful dietary survey
by a qualified dietitian, examination of stools for ova, cultures of
stools, a barium-meal examination with follow-through, a xylose-
tolerance test, and an estimation of the total fat content of stools
for five consecutive days while on a diet containing 75 g. of fat
a day.

When all preliminary investigations were, completed, a therapeutic
trial with vitamin Bq2 was carried out in each case ; 10 ug. of vitamin
B> was administered intramuscularly once weekly, the haemato-
logical response being charted by means of daily reticulocyte counts
and weekly haemoglobin estimations, total red cell counts, and
packed cell volumes.

Finally, the absorption of vitamin B with and without the
simultaneous administration of hog intrinsic factor was estimated
by Schilling’s (1953) method, using **Co-labelled vitamin Bup.
In four patients vitamin-Biz absorption with and without the
simultaneous administration of intrinsic factor was also determined
by the modified faecal excretion technique of Mollin ez al. (1957)
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and by a scintillation count over the liver one week after the
administration of the test dose of vitamin Bi: (Glass et al., 1954).

Clinical Findings

Of the six patients four were Chinese and two were Tamils,
immigrants from the South of India. Four were males and
two were females, their ages varying from 50 to 68 years
(Table I). Their modes of presentation varied: three complained
of pallor and two of progressive breathlessness on exertion ;
one complained of fever and diarrhoea for a few days and had
not noticed his pallor ; and two complained of paraesthesiae,
weakness of both legs, and unsteadiness of gait. Though three
patients had excessive melanotic pigmentation over the face,
hands, and soles, only one had noticed this pigmentation.

TABLE 1.—History and Clinical Findings
; o : - ‘ e
%:,s.e: Race | Age ’ Sex ! Complaints [ gf:ﬁl‘:;ls

M | Melanotic pigmenta- | Pallor. Glossitis.

tion. Paraesthesiae | Melanotic pigmen-
in lower limbs. = tation. Subacute
combined degenera-

1 ! Indian (Tamil) 62

i
i 1
! : | Sore tongue

! tion of cord
2 Chines: 68 F | Pallor. Exertional ' Pallor. Loss of vibra-
, dyspnoea | tion sensc in lower
i | . limbs
3 | Indian (Tami}) 54 : M . Fever. Diarrhoea : Pallor. Melanotic
X ' | _ pigmentation
4 i Chinese . 68 M . Anorexia. Pallor - Pallor. Melanotic
) pigmentation
51 N F . Exertional dyspnoca ' Pallor
G 50 General weakness. Pallor. Glossitis.

Subacute combined
degeneration of cord

Pallor. Paraesthe-
siae in lower limbs |

Physical examination revealed the presence of moderately
severe pallor of the conjunctivae and mucous membranes in
all the patients. Three had an even melanotic pigmentatioh
involving the face, particularly the circumoral area, the dorsum
and palms of the hands, and the dorsum and soles of the feet.
Glossitis was present in only two patients. Abnormal neuro-
logical signs werz confined to three: an Indian (Case 1) and
a Chinese (Case 6) had the classical signs of subacute combined
degeneration of the cord in the lower limbs, and a Chinese
(Case 2) had loss of vibration sense in the lower limbs.

Results of Investigations

These results are summarized in Table II. All the
patients were anaemic (haemoglobin varied from 4.3 to
6.2 g£/100 ml) with macrocytic well-haemoglobinized red
cells, megaloblastic bone marrows, and histamine-fast achlor-
hydria (Kay, 1953). Serum vitamin-B,, levels before treatment
were very low, varying from 10 to 40 pug./ml. The serum
folic acid levels, which were estimated simultaneously, were
normal, and varied from 4.5 to 25.1 mpug./ml.

Gastric biopsies in five patients revealed severe atrophic
gastritis ; the sixth patient refused consent for a biopsy. The

" results of the Schilling tests confirmed the diagnosis of per-

nicious anaemia in these patients. Absorption of vitamin B,,
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was negligible in the absence of intrinsic factor, but was
enhanced to a normal range by the simultaneous administration
of intrinsic factor. None of the patients had any renal dysfunc-
tion which would have rendered the Schilling test unreliable.
However, in four patients the absorption of 3%*Co-labelled
vitamin B,, was also determined by the faecal excretion tech-
nique of Mollin et al. (1957) and the hepatic uptake method
of Glass et al. (1954), and the results obtained confirmed those
obtained by Schilling’s method. Finally no evidence of mal-
absorpticn was found in any of the patients. Microscopical
examinations and cultures of the stools, fat content of the
stools, xylose-absorption tests, and barium studies were all
normal.

Response to Vitamin-B,, Therapy

After completing investigations, 10 ug. of vitamin B,, was
administered intramuscularly weekly. All six patients responded
with a reticulocytosis, the peak reticulocyte count varying from
14 to 23% and occurring on the fifth to the sixth day after
the first dose of vitamin B,,. Two patients (Cases 1 and 6)
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The evidence thus far does indicate that pernicious anaemia
of the Addisonian type is uncommon among Asians. - This,
however, may not be a true evaluation for the future. It
remains to be seen whether an increasing awareness of its
occurrence and the availability of the more recent tools of
investigation—for example, radioactive vitamin B,, and its
absorption tests—will alter the present concept of its rarity

- among Asians.

The six cases described in this paper formed part of the
group of 40 consecutive cases of megaloblastic anaemia men-
tioned above. Of the remaining 34 patients, 30 were found
to have nutritional folic-acid deficiency, two were vegans
suffering from nutritional vitamin-B,, deficiency, and two had
a haemolytic anaemia complicated by secondary folic-acid
deficiency. On the basis of our experience with this group
of patients we can conclude that though the majority of Asians
with megaloblastic anaemia in Singapore suffer from nutritional
folic-acid deficiency, there is yet a distinct minority who suffer
from pernicious anaemia and who need specific vitamin-B,,
therapy. Four of our six pernicious anaemia patients were
Chinese, and belonged to a racial group which forms 70%
of the total population of the State of Singapore. The remain-

TABLE Il.—Results of Investigations

! ; . 58Co B1s | Oral 58Co B i
. Urinary Urinary Oral 18 13 Reticu-
Peripheral Blood : : Absorption Absorption ) .
Megalo- | Serum sls“;}‘i? Serum OEr:]cr:'t&’ngf oi}xai:reuongf without Intrin- | with Intrin- | Histamine- . Pelackualfeter
Case [—— blgic | Iron | A0 Bis | itPout Intrine | with Intein. . | . sic Factor s:c Factor fast Gastric Intra-
No. Merroer |- (ug.l (mug) | (el sic Factor “;‘m Fact accal Excre- | (Faecal Excre- [ Achlor- | Biopsy | - CT&
Hb | Macro- |V2TTOW 1100 ml.)| DA/ | "m)) chilling’s | (Schilling's | tion Method | tion Method | hydria Vitamin
(g./100 ml.)| cytosis Test) Test) and H :)nc an{lj ‘l)-l :)uc Bis
1 47 + + 123 87 40 1% 229, Not done Not done + Not done 16%
2 49 + + 130 10 20 1% 20% Not done Not done + Severe 14%
atrophic
| gastritis
3 47 ! + + 143 45 15 1-5% 18% 35% 6429% + » 23%
1 43 + + 220 51 30 025%, 19 19, 539 + " 149
5 62 + + 150 148 0 3% 30% 159 72 + » 14%
6 | 6 + + 230 | 251 10 1-8% 1% 3% 499 + . 209

who presented with subacute combined degeneration of the
cord improved rapidly with specific therapy. The other four
remained well on maintenance vitamin B,, therapy.

Discussion

Pernicious anaemia of the Addisonian type is probably rare
among Asians, though reports of its occurrence can be found
in the literature. Friedlander (1934) discussed the racial
incidence of the disorder and noted its rarity in Negroes and
even in the dark-skinned white races—for example, Italians
and Greeks. Das Gupta and Chatterjea (1951) reviewed Indian
publications and found a few reports (Taylor and Chitkara,
1940 ; Chhuttani, 1948) ; in the same article they described
three well-documented cases of megaloblastic erythropoiesis,
achlorhydria, and subacute combined degeneration of the cord
improving after treatment with crude liver extract. These three
patients, they stated, were found “ after a careful examination
of a very large number of Indian patients with macrocytic
anaemia during a period of 15 years.” Since then a few more
instances have been added in publications from India ; Konar
(1951) and Misra and Singh (1961) each described one case.

The paucity of reports (in English) of pernicious anaemia
in Chinese patients is even more pronounced. Morris (1929)
found six cases in the hospital records of Central and North
China, but these were not documented, and in his own experi-
ence there were no proved cases. Yang and Keefer (1931)
reported on two cases of pernicious anaemia in Chinese living
in the U.S.A. Both were cases of Minot’s and apparently
were typical. Schwartz and Rappolt (1945) described three
Chinese who suffered from this condition in Chicago ; the
diagnosis was made on clinical grounds and a satisfactory
response to administration of liver extract.

D

ing two patients were South Indian Tamils belonging to a
racial group which forms 6% of the total population of the
State. Another noteworthy feature was that three of the six
patients—two Indians and one Chinese—had marked melanotic
pigmentation of the face, particularly the circumoral area, the
palms and dorsum of the hands, and the dorsum and soles
of the feet. The pigmentation gradually disappeared approxi-
mately four to six weeks after the administration of vitamin B,,.
Cases of pernicious anaemia are commonly described as pre-
senting with pallor and a lemon-yellow tint of the skin.
However, a minority may have excessive melanotic pigmenta-
tion. Sir William Osler (1916) mentions that there might be
“ a brownish tinge of the skin (sometimes associated with leuco-
derma) deep enough to suggest Addison’s disease.” Though
Baker et al. (1963) described similar pigmentation in patients
with nutritional vitamin-B,, deficiency, it is worth reiterating
its occasional presence in patients suffering from pernicious
anaemia also.

Summary

During a period of three and a half years six cases of per-
nicious anaemia in Asians were detected among routine admis-
sions to a local medical unit in Singapore. Four were Chinese
and two were Indians, and in all six the criteria for a diagnosis
of pernicious anaemia were fulfilled. All made an excellent
response to vitamin-B,, therapy.

We are grateful to Professor D. L. Mollin for carrying out the
vitamin-B12 and folic-acid assays. We wish to thank Major G.
Vasey, R.AM.C,, and Mr. John Baxter, of the Radioisotope
Diagnostic Laboratory, British Military Hospital, Singapore, for
carrying out the vitamin-Bi: absorption tests. We are indebted to
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Mr. V. Jayasekeran, of the Haematology Laboratory, Thomson Road
General Hospital, Singapore, for carrying out most of the routine
haematological investigations on our patients.
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Effects of Rabies Vaccine in Man
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Few opportunities are available in the United Kingdom to
study the effects of rabies vaccine in man. Immunization is
restricted to those exposed to a definite risk of infection as the
course is prolonged, is painful, and may be associated with
complicatipns such as peripheral neuritis, dorsolumbar myelitis,
and acute ascending Landry type muyelitis ; major paralytic
incidents develop in about 1 in 6,000 persons given treatment
(Parish and Cannon, 1962).

In 1965 an opportunity arose in Edinburgh to study the
effects of the Semple vaccine, a killed virus suspension of
rabbit origin, which was used to immunize 20 persons who
had been exposed to infection from a rabid leopard cub.

Epidemiological History

On 30 October 1965 a 3-month-old leopard arrived at
Edinburgh Zoo by air from Nepal. On arrival the animal was
emaciated and attempts to force-feed it failed. The animal’s
condition deteriorated and four days later it was transferred
to the Royal (Dick) Veterinary College in Edinburgh, where
it died the next day. Encephalitis was found at post-mortem
examination and inclusion bodies in the brain tissue suggested
the diagnosis of rabies. The animal’s head was sent to the
Central Veterinary Laboratory, Weybridge, Surrey, for further
examination.

At the zoo it was found that four adults (A, B, C, and D)
and three children (E, F, and G) had received bites, scratches,
and licks from the leopard (Table I). Three adults (A, B, and
C) and one child (E) who had been bitten on their hands were
given a single dose of antiserum and with the others were
started on a 14-day course of Semple vaccine before rabies
was confirmed. One week later a further five persons (H, I, J,
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K, and L) admitted contact with the leopard and were also
given vaccine. Four were employees of British European
Airways at Edinburgh Airport, who had allowed the animal to
lick their abraded hands. The fifth (L) had fed the animal at
the zoo but had later left for other employment.

On 2 December the laboratory at Weybridge confirmed the
diagnosis of rabies after mice inoculation tests. It was then
decided to vaccinate eight other persons who had been at some
risk. Four (M, N, O, and P) were zoo employees who had
not previously admitted their contact with the animal. The
others were a kennel maid (Q) and three veterinary surgeons
(R, S, and T) at the Royal (Dick) Veterinary College, who had
had their scratched hands in the animal’s mouth. The four
contacts (A, B, C, and E) most seriously at risk and one other
(D) were given further treatment. Four (A, B, D, and E) were
given six additional doses of vaccine, but C, who became
unwell, received only four doses. The first four doses were
given daily, beginning one week after completion of the original
14-day course ; the remaining two booster doses were given
to A, B, D, and E at 10-day intervals.

Three other persons had been in contact with the animal,
but as they had not been bitten, scratched, or licked, no vaccine
was given. In all, 20 persons were vaccinated (12 males and
8 females). Their ages ranged from 8 to 59.

The Vaccine and its Administration

The vaccine, obtained from the Lister Institute of Preventive
Medicine, Elstree, Herts, was a sterile preparation of Kkilled
rabies virus in 0.59% phenolized saline containing a 4% suspen-
sion of the brains of rabbits that had died after inoculation
with “fixed ” rabies virus. Graded doses were given, varying
from 2 to 4 ml. for the adults and from 1.5 to 2.5 ml. for the
children. The daily injections were made subcutaneously into
alternate sides of the anterior or lateral abdominal wall. Al

TABLE L.—Prophylactic Treatment Given to Persons At Risk in Relation to the Extent of their Exposure to Infection

Group at Greater Risk

Group at Lesser Risk

Contact: | A | B | C | D|B|F |G| H J k|| Mm|N]JolP|Q|R|[s|T
| | !
D eeon 2 L | BL [ B | s | B |SL|sL|L L ( L |s s ‘ L I Ll lw ‘l H | # o
Antiserum given .. + + + - + - - - - - - - - 0 - 1 = - - - -
Volume of vaccine All received 4+

given (ml.) 66 66 58 66 42 29 29

B = Bite.

L=Lick. - S=Scratch. H =Handled mouth.
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