PELLAGRA IN THE UNITED PROVINCES

By N. AHMED

Divisional Medical officer, East Indian Railway

A review of literature appearing in the Indian
Medical Gazette on this gybject for last 12 years
1928-40 shows that, apart from 40 cases
reported in 1931 and 30 cases in 1933 by Lowe

from pichpalli, Hyderabad (Deccan), there
are only 34 cases more ryeported from different
parts of India and one from Burma. Out of

the 34 cases 12 were seen 1in Southern India
(Guntur 4, Vizagapatam 8), ome in Poona, 16
in the punjab (Lahore 1, Kangra District 15)
and 5 in Calcutta. Napier (1939) reports that
they encounter 6 to 12 cases a year in the out-
door clinic of the Calcutta School of Tropical
Medicine. No cases have yet been reported
from the North West Frontier, Sind, Baluchistan,
Rajputana, Central India, the Central Provinces,
Assam, Bihar and the United Provinces.
Pellagra is probably not at all an uncommon
affection in those provincesl but it is generally
not diagnosed there. It ig in its typical form, s°
easily diagnosed and with the advent of nicotinic
acid so quickly controllable a disease that it is
a pity that pellagrins are allowed to suffer for
years, only for want of correct diagnosis. One
of my cases suffered for four years and in des-
paration was ready to resign his service twice,
and in the end was given up =as a hope-
less age, when a correct diagnosis put him
on to his feet in 20 days, enabled him to
regain 42 1lbs. in weight, and he returned ¢to
work in two months. Napier rightly remarks
that if the medical officers would be on the
lookout they would often find such cases in
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their daily practice. I have encountered six
finite cases of pellagra and many more of
nic?tinic-acid deficiency during my 18 months'
stay?December 1938 to June 1940?in the
United Provinces. Two were seen at
-2?ndla  (pgra, 1938), ome at Allahabad (1939)

two at Moradabad (1940) and one at Cawnpore
ahcl Mygsoorie (1940 .

Three typical cases* are described below : =
Lase 1.?A shoe-merchant of Agra, aged 40 years, had
dry skin, cracked lips and severe constipation.

€ Went to Karachi on business in November 1926 and
?2und yithin a few days dark pigmented patches on his
’se, cheeks, chest, back of hands and forearms and
extensor surfaces of legs which became gcaly and
acked. He also felt very weak, lost weight and com-
P ained of gevere indigestion and flatulence. He con-
frued gyffering and was diagnosed as lichen planus,
ermal Jeishmaniasis and Addison's disease at various
jjtoes He consulted me at Tundla in December 1938.
i was, then, very weak, morose, depressed and his
very thick, black and scaly. The distribution
Pigmentation though extensive was definitely

A A . ;
Cnetrical. I th6ugh1; of pella.gr.a anc?t treated him
fish kigh caloric value giving him meat, eggs,
J milk, marmite and a cup Of raw liver juice after
CQq‘F\d ‘NiCOtiHiC acid was not available. His general
Tf'chtion improved rapidly and his skin condition also

A ; ; .
angned encj Of january 1939. Hg continued
“ ent and changed his monotonous diet of beef
)&7 and wheat chapaties to varied items of food. The
season he remained well and his skin also did not
black as it had done for the last 12 years.

hafSe fair—skinnec% lady of Agra, aged 22 vyears,
rough, scaly, dark, pigmented patches on the tip of
. b Qose and cheeks. She also had enlarged cervical
m! 40minal lymph glands and occasional attacks of
Aarina and diarrhcea. Her usual diet was a mixed
'?heat chapaties, dal, vegetables and beef. She
ath. @ mchnatlloln to eat fruits, eggs and mi'lk. Her
llg'rt'_g Physician suspected her of guffering £rom
1k €stlnar tuberculosis and lupus on the face. She was
. ‘LP L to me at Tundla in December 1933 for ultra-

cases

on, 1’8

v

. 'I:Athgrlapy,l I gave her a tonic course of ultra-violet
on 0 injections of calcium with vitamin D (Glaxo)
trenta nourishing diet. She rapidly improved under

an< %’%q:t and the patches on her face became smooth
~ ghnter in shade but did not a]_together dj_sappear,
berelCQr ence occurred and she saw me again in Novem-
the £ 'A , then, had typical skin pigmentation on
ana ¢ lan<’s and forearms, below the scapular regions
feet €(,zematous patches on the dorsum . of both
diari-k was weak, 1irritable and hysterical. Her
ha aD<” indigestion were very troublesome and she
95?g'AeH0rrhcea as well. Her blood pressure was low,
crcenf .. © Was a complete picture of tabes mesentrica
her *“at s*in condition was not there. I treated
]Vied_ag pellagra. Nicotinic acid was not available,
to .Yeas%r.-GO grains a day, and virol were added
ment diet which she took for months. The improve-
Was "Was raPid and when I saw her after a time she
%%tc,ml per®ect health though I noticed faint reddish

E‘ on her face and roughness ©of skin on the
S of her feet.

WorlfG 36-year-old man of Allahabad {istrict,
dal as ‘'heldar' and living on a diet of wheat-atta,
ervth vegetables had gymmetrical and pigmented

yeh
handselllaAOUS Patches on the exposed parts of legs,
ang | ~anck ace" “ad spastic paresis with stiffness

pulty (i “he lower extremities causing diffi-

pmYer ,
Uis! walking. His knee-jerks were exaggerated.
laterailll”"ﬂ was “abby showing indentations of teeth
toms ¢ no dyspepsia ©r any Other gymp-
showpH gastro-intestinal disturbance. Gastric analysis
3,005, ) 2rnadhl?1 ydra - “rotal leucocytes 6,000, red cells

Vi aemogy 0

1N 65 per cent and colour index 1.1.

of n?tes on other three cases omitted in interest

space.?Editor, 1. M. @.
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Urine showed traces of albumin. He was first suspected
of syphilis of the nervous system and later of leprosy.
I saw the case on 27th June, 1939, and diagnosed it as
pellagra with associated conditions of vitamin Bj
deficiency.

Treatment .?He was admitted to the railway hos-
pital, Allahabad, and was treated with high protein
diet and 5 oz. of wheat germ 2 day. Iron and arsenic
were administered by mouth and liver extract by
injection. Nicotinic acid was not available locally. I
left Allahabad on 12th July, 1939, @nd my colleague
later on informed me that the paresis and the skin
lesions disappeared, his blood picture and haemoglobin
value came yp to normal, and he was discharged as
fit in a month's time. His case could only be followed
for 6 months, i.e, up to January 1940, and in spite of
the winter season no relapse ©f the pellagra symptoms
was noticed. He then left the service. The peculiarity
of the case is the predominance of nervous symptoms
and later on the persisting erythematous condition of
skin very closely resembling leprosy, and the absence
of practically all gastro-intestinal sSymptoms to the
extent that even the loss of appetj_te was not com-
plained of by the patient though achlorhydria was
present.

Review of the known facts regarding pellagra

AEtiology.?It is now well established that
pellagra is associated with nicotinic-acid defi-
ciency. The exact getiology is, however, not yet
clearly understood, and certain attractive hypo-
theses have failed to stand the test of authentic

observations recently made in this
by various workers.

connection

Association of maize ivith pellagra.?Chick
(1933), reviewing the dietetic theories, mentions
that one of the established facts about pellagra
is that it is invariab]_y associated with the use
of maize as a staple cereal in {jet, but in all my
cases there is no history of any maize-eating
even as a Change of diet by choice or neces-
s]_ty Three cases of Raman (1933) were not on
maize diet. Castellani and Chalmers, writing as
far back as 1913, record that persons Who are
alleged never to have tasted maize have suffered
from pellagra' and Napier (1939) authorita-
tively asserts that pellagra does occur 1in non-
maize-eating people. The claim, therefore, that
pellagra is invariably associated with maize diet
is/ now, oo more tenable.

Theories of maize and other fpod toxins.?
Heatley-Spencer 37d Biggam (1938) mention
that' it is highly probable that the correct hypo-
thesis is that advanced by Chick | namely, that
pellagra is caused by a toxic substance derived
from maize, °r occasionally from other cereals,
which can be corrected by sufficient good protein
or perhaps by sufficient vitamin B2, found to
accompany good protein; but as non-maize-
eaters do get pellagra, any theory that assumes
invariable association of maize with pellagra
Shou;l:d not hold good. However, there still
remain George Mauriquand's observations that
there are certain gubstances called ' dieto-toxin '
whlclhlremaln without‘ toxicity under norma'l
conditions, but reveal it when diet becomes defi-
cient or ill-balanced. Viewed in this perspective
the food toxin theory becomes yery, attractive.
The association of peripheral neuritis with
pellagra also lends support to it but the advent
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of nicotinic acid has proved that neuritis and
similar troubles are associated conditions which
do not belong to the pellagra syndrome and are
corrected by vitamin By, showing their origin in
a deficiency rather than in a toxin. The food
toxin theories including Chick's hypothesis have
also no sufficient clinical or experimental support
and therefore do not stand on solid
ground.

Theories of protein deficiency.?These theories

assume that lack of protein of high biological
value or deficiency in diet of certain amino-
acids causes pellagra. In my, cases all of them

very

except one used animal proteins. Case 4 had
plenty of good proteins and case 6 had milk
and eggs. Still they got pellagra. Moreover,

nicotinic acid is gjying marvellous results even
who eating pellagra-
producing diet. It, therefore, appears that the
deficiency of protein ©of ordinary or specific
variety is not the main causative factor, but as
suggested by Napier (1939) a monotonous diet
like that of my, case |, who ate nothing but bread
and beef curyry fOr years, or rich and varied but
insufficient diet of 5, case ¢, or medically res-
tricted diet like that of case 5, are the important
factors in producing the symptoms and keeping
them yp indefinitely until suitably corrected.
Castle's theory of anti-ancemic factor defi-
ciencyas in sprue and pernicious anaemia.

Cases of hyperchromic anaemia in pellagring are
recorded. It has also been noted that no im-

provement in the red cell occurs without liver-
therapy (Gupta, 1935), but in my, case 4, during
the last stages of the digease, though hyper-
chromic anaemia present, intensive liver
therapy made no impression whatever but res-
ponse was lmmediate to nicotinic-acid therapy.
Observations like this show that Castle's theory
does not fit the picture.

in those cases continue

was

History of vitamin deficiency.?Goldberger
cured pellagrins by administering yeast to them
and found that vitamin B contains = heat-resist-
ing water-soluble pellagra_preventing substance
(p. P. factor) which was named B2 in Europe
and vitamin G in America. Later on it
found that the vitamin B2 complex contains
nicotinic gacid, lactoflavine, and Bg antiderma-
titis factor. Now, when nicotinic acid is gyn-
thetically prepared and clinically used it is the
same thing as the P. P. factor of Goldberger
and it definitely cures pellagra.

Pellagra appears to be a clinical
manifestation of nicotinic-acid deficiency which
may DPe produced in the body by = variety of
causes and nNot pecegsarily by = single definite
The syndrome may, thus, manifest itself
at any stage of certain exhausting diseases or
food deficiency states or as a geparate entity
resembling a definite disease whenever a severe
or complete depletion of nicotinic acid happens
to occur in the gystem due to a puyre and simple
defj_cj_encyl almost in the same way as rickets
manifests itself whenever there is a deficiency

was

definite

cause.
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of vitamin D in the body through any cause
whatever.

Age and pellagra.?Pellagra was considered
to be an adult disease. The lowest gge 1
Lowe's series of 70 cases in 1931 and 1933 was

14 years. Mitchell, as quoted by Chick, also
observed that it was a disease of adults and in

that regpect differed from other nutritional
diseases of children. The above observations
are, however, not correct. Napier (1939) men-

tions that it may occur in patients aged 3 months
to 100 The youngest patient of mine was
I find that nicotinic-acid defi-
factor in Indian

years.
5 years Of age.
clency is a very
children belonging even to middle and high-class
families. In one building situated on a high
hill in Happy Valley region at Mussoorie where
14 middle-class families lived in f]atg, I saw more
than a dozen children who within few days Of
coming up from plaing to the hills got erythe-
matous patches, which later on became scaly
and pigmented and were situated especially on
the fingers, dorsum of the hands and forearms,
the tjp of the poge, malar regions of cheeks, and,
in cases where the ]_egs were kept exposed, on the
extensor surface of legs_ I first took the patches
to be due to solar dermitis; I wanted to be sure.
I took two such cases and to one I gave pellagra
treatment and to the other various ointments for
skin lesions. The first child was cured without
local application within a week while the other
continued to suffer for a month. Oon inquiry,
I have also been informed that such dermal
lesions at Mussoorie are known to resist all skin
lotions ointments applied locally. My

conclusions, therefore, are that pellagra is not
confined to adults but gy occur at any age

and that India very commonly
suffer from grave nicotinic-acid deficiency which
remains undiagnosed, because they generally d©
not show the skin lesions in the plaing, unless
exposed to a very dry and cool air and bright
sun ygyg rich in ultra-violet radiations such as
are found in Mussoorie in Mgy and June.
Social status and pellagra'?chlck calls it a
disease of the poor, but I find that it also attacks
the ignorant rich and those middle-class peop]_e
whose diet remains unsuitable or restricted for

any length of time.

common

and

children in

Clinical course

Onset.?It is generally gradual, afebrile and

without grave constitutional disturbances if the
gastro-intestinal or nervous system is not in-
volved from the very first. Three cases of mine
remained afebrile all through. Case' 1 having
seasonal dermitis, had no other troubles for
years. Case 5, in gpijte of skin and mental condi-
tions, continued workj_ng for a year until diag-
nosed, but case 4 starting with gastro-intestinal
involvement had so severe an onset that it was
taken to be cholera, and case 3, with nervous
affection, was crippled from the yery start.
Comparative involvement of various gystems

of body.?There are four particular systems,
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Vlz, cutaneous (gkin), gastro-intestinal (mucous

Membrane), nervous, @nd circulatory that are
generally involved.

okin lesions.?They are the most characteristic
leature of the disease. 1In 4 out of my 6 cases
skin lesions were first to appear °©r probably first
to be noted. Rau and Raman's observation is

same. Lowe held the same view in 1931
but remarked in 1933 that glossitis may be the
urst skin lesions

symptom to appear. However,
8r€ so characteristic that a definite diagnosis of
Pellagra is yery difficult in their absence. I have
been very fortunate to have come across practic_
ally every sort of skin lesions and in all their
stages. One of my cases had * butterfly patch'
011 his face. The dark ' collar patch' on the
neck which is generally so very marked and
striking was also observed by me from the

date of its gppearance until the day of its
disappearance under treatment. The initial and
successive stages of the skin lesions were noted
by me in case thickened, angry-looking,
?rythematous patches on the skin between the
tgl}gers. The erythema disappeared within three
aays leaving = dry, scaly, dark-brown patch with
ttiiniite raw surface in the centre, while in case

6 as

a

y similar patches which were a year old were
Pund to be thick, rough, black and having =
scaly core in place of the raw centre noted in the
uutial sta:ges of the other case.

Causation gf the skin lesion.?A dry and cool
Season and strong sun-rays are definitely the
€XC1ting causes, but whether gun-rays activate a
Pre-toxin o merely act as a trauma, or whether
t s the presence in the blood of a toxin of dioxy-
Pnenylalamine type (dopa) which resembles
erSine that gives the skin pigmentation is not

Yt definitely settled. However, I think that
ceffect, of sun is purely = matter of trauma

tannus, 1937). My observations show that
Idestruct'ive dose of ultra-violet rays gives
Pigmentation of the skin only in a person With
“otinic-acid deficiency and even then only
hen™the "skin is prepared for it by a dry and
! season, and, as Lowe (1933) points out,
- en there is marked difference between day and
lght and sun and shade temperatures which
oake the exposed part of the skin dry and liable
cracks.
th, e~ my cases there was evidence that
rubbing of the shoes had caused the pellag-
tj? dermatitis.
astro-intestinal
ucous

lesions.?Lesions of the

membrane, when they do  occur,

O;ygral]ﬁant of the ulcerative but of the Iatrolphic
: gy are followed by grave constitutional

sturbance. In one case the disease started
0 diarrhoea and vomiting; he suffered for a

ar

are

and was almost dying when recurrence

?ccurred.

W] '.A “ad skin lesions in the beginning but,

dlStH dlar:ﬁ;\hoea Started’ her health was so much
at s”%e 1??ked a picture of advanced

mesentrica. However, diarrhoea is not a

Unen complication and occurs only when the

tab

es
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disease attacks in a severe form.

Three cases
out of the six had copstipation, loss of appetite,
vague abdominal pains and troublesome gages
in the intestines, Dbut diarrhoea. The
lesions of the tongue and fauces are also not
always present. Towe  (1931) noted
lesions in only 50 per cent of his cases.

Lesions of the system. ?Nervous
lesions in pellagrins do not all belong to the
pellagra syndrome. Peripheral neuritis and
involvement of the cord, such as was present in
case 3, are associated condition; and are often
due to vitamin-Bi deficiency.  Mental condi-
tions ' like the depression almost melancholic in
nature which made my case 4 resign his service
twice and despair of his final recovery, or the
suicidal tendency which my case 5 had, definitely
come under pellagra syndrome anrd are very
easily cured by nicotinic-acid therapy. Lowe
‘recorded a case of pellagra (1931) who became so

mental' that he actually committed suicide by
drowning. Cleckley, Sydenstricker and Geeslin
(1939) treated with nicotinic acid 19 cases of
a typical psychotic state with malnutrition in
elderly patients suffering from arterio-sclerosis
and other chronic (jgeases, with great improve-
ment in 4 cases and dramatic ' (of psycho-
tic state and glogsitis) in the rest. The present-
;Lng symptoms were those of chronic diseases plug
hebetude to profound Stupor' and in 4 cases
glossitis,' but dermatitis and gastro-intestinal
symptoms were I}Ot present. They came to the
conclusion that pansy patients are allowed to
die because of failure to recognize the cerebral
symptoms ©f pellagra when OtheI“ evidences of
the disease are absent' and that a therapeutic
test with nicotinic acid is justified in unexplained
of hebetude or unconsciousness'. They
also agree with the suggestion of Jolliffe that
cerebral manifestations may Pe the first evidence
of severe or complete depletion of nicotinic
acid.

Circulatory lesions.?Myocarditis and degene-
ration of heart-muscle in pellagra have
been recorded but I am not sure whether pellagra
is responsible for the troubles or the gradual
heart failure is due to prolonged suffering and
X noted in my case 4

nevexr
such

nervous

cure

cases

cases

continued severe illness.
that the oedema of feet and hands, dyspnoea,
rapid and weak p;lqe and the blood pregsure as
low as 92 gystolic and 59 diagtolic, all guddenly

improved to normal within 20 days of beginning
nicotinic-acid treatment. I wonder how one

could explain such a rapid and dramatic re-
covery Of a failing heart if we persuade ourselves
that it solely damaged by
prolonged and severe illness and not dj_rect]_y by
nicotinic-acid deficiency.
Diagnosis.?Skin lesions in
mistaken for gimple dermatitis, lichen planus,
dermal leishmaniasis, Addison's digease, lupus,
leprosy, eczema, syphilitic pigmentation, spider
lick, scabies and solar dermatitis. Gastro-
intestinal conditions were Wrongly diagnosed as
tuberculosis of intestine, hill diarrhoea, cholera,

to assume was

cases were
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chronic dysentery, sprue, colitis, dyspepsia, gas-
tric ulcer and deranged liver. The mental states
were taken to be due to anxiety and worry, hys_
teria, syphilis ©f system,
leprosy, depression and despair due to prolonged
illness, ©ver gensitiveness, neurasthenia, melan-
cholia, malingering and mental backwardness in

the child. The above mistakes made by very
highly qualified and experienced doctors should

be enough to show that pellagra can be diag-
nosed only if we always keep its existence and

the nervous nerve-

its definite manifestations in mind when dealing
with our cases of gkin, gastro-intestinal tract and
vague nervous and mental conditions in places
with a cool and dry season and plenty of strong
sunshine.

Laboratory findings.?These do not help much
in the diagnosis except that achlorhydria 1is
frequently found. Stools and urine show nothing
except that when diarrhoea 1is pregent it is of
lienteric type with non-fatty stools. Urine test
for porphyrin was not done in my cases and I
believe is not of much help in clinching the
diagnosis. Hypotension  is Total
leucocyte count is generally normal, total red
cells below normal and haemoglobin value may
Hypochromic anaemia
is believed to be Commonly present but cases
with megalocytic hyperchromic anaemia, includ-
ing two of my ©OWIl cagses, are recorded. The
latter type so closely resemble pernicious anaemia
that one can be very easily mistaken for the
other, if the lesions of
pellagra are NOL present or not carefully noted
and the therapeutic test with nicotinic acid is
not tried in yeyry doubtful Wilkinson
(1936) goes S°© far as to say that 'it is highly
probable that in the more tropical zones cases of
what is egsentially pernicious' anaemia may so
closely resemble sprue or pellagra as to be =o

diagnosed according to local Dbias'. AsS cases
of true pernicious anaemia are almost unknown

in India, Wilkinson's remarks could be reversed
and we may say that no case should be diag-
nosed as pernicious anaemia unless pellagra is
definitely excluded. Apart £from characteristic
skin lesions and a favourable higtory the only
sure test for pellagra available to us 1is the
therapeutic test with nicotinic acid, which has
assumed such an importance that if = gsugpected
condition gives no response to the test it may be
taken to be due to anything but pellagra.
Prognosis.?In India, Lowe had = mortality of
50 per cent in his cases with mucous membrane
involvement in 1931. He also thought that most
mental cases end fatally In 1933, when 60
grains of yeast and half a pound of meat = day
was added to the dj_etary of his patients the
death rate became nil. The introduction of
nicotinic acid has now made the prognosis in-
variably good. My case, 4, WhO was in the ter-
minal gtage of the disease recovered so rapidly
that I now believe that if nicotinic acid is avail-
able no case of pellagra should ever be declared
as hopeless, in whatever condition he mgy, be.

common .

or may Not be yery low.

characteristic skin

cases.
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Treatment.?I find that when nicotinic acid is
not gvailable, cases of pellagra === very success-
ful]_y be treated if 60 grains of yeast, 5 ounces of
wheat geym, and a cypful of raw liver juice, or
two cypg Of liver soup, prepared without addition
of water in a steam cookerl are added to a dally
liberal mixed diet and iron and arsenic given
when needed. I treated the first three of my
cases on the above lines. The results were rapj_d
and good. The skin condition of case 1 did not
clear altogether. The last three cases received
nicotinic acid as well.
tic. As for doses, case 1 got 500 pg. a day
by mouth for 10 days, 200 mg. for another 10
days, 100 pg. for two days in a week for about
2 monthsl and is now having 100 mg. for 2 or
3 days once a fortnight, as a maintenance” dose.
To combat gngemia, weakness and loss of appetite

The results were drama-

during convalescence I find caldeferrum (Glaxo),

two tablets immediately after meals, == excel-
lent iron tonic. Liver injections are essential

with hyperchromic amemia and
vitamin By for actual peyritis, paresis and simi-
lar associated conditions. Anti-diarrhoea mix-
tures and powders usually do mnot control
diarrhoea of pellagring, and when they do they
produce sickness, distension, heaviness and
uneasy feeling in the abdomen. I find that ome
or two teaspoonfuls of ispaghul mixed in a small
quantity of curd {dahi), swallowed without
chewing, prevents diarrhoea without causing any
inconvenience The residual diarrhoea pergisting
for 2 months after nicotinic-acid treatment in

for cases

one case did not yield even to opium but did
so to jgpaghul in two days.

Sodium thiosulphate.?Sabry in Egypt got
good results by intravenous injection of sodium
thiosulphate in pellagra cases. He thought the
drug neutralized the maize-toxin which circulates
in the blood of pellagrins. Lewis (1938) reported
that he cured a case in Burma by giving 10 c.cm.
of 10 per cent sodium thiosulphate intravenously
twice a week. He ggyve no oOther treatment to
his case. Rau and Raman (1936) found that
protein diet and liver soup gave invariably good
and rapid results, whether sodium thiosulphate
was given or not. Napier (1939) recommends
its use for rapidly clearing the skin lesions 1in
pellagra. I have no experience of it and find no
records to show that dermatitis of pellagring
could rapidly be cleared by injection of sodium
thiosulphate. However, as the skin condition,
especially when in a chronic gtate, does not
altogether clear for months after even combined
nicotinic-acid and B, and B2 treatment, sodium
thiosulphate deserves a trial.

My thanks are due to Dr. F. E. R. Laborda,
the Chief Medical (fficer, East Indian Railway,
for permitting me to submit this paper for
publication. I have also to thank my colleagueS,
Dr. S. N. Ighiri, D- M. 0., Allahabad, for send-
ing me the fOllOW'up notes of case 3 and
Dr. B. G. Kane, D. M. 0., Moradabad, who
supervised the treatment of cases 4 and 5.
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