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FURTHER NOTES ON THE INCIDENCE 
OF PNEUMONIC PLAGUE CASES IN 

GAYA (BIHAR) 
By S. C. SEAL 

Officiating Professor of Epidemiology, All-India 

Institute of Hygiene and Public Health, Calcutta 

and 

G. PRASAD 

Health Officer, Gay a Municipality, Bihar 

Since the senior author made a preliminary- 
report about the occurrence of pneumonic plague 
cases at Gaya in a previous issue of this Gazette 
(Seal, 1949) further investigation has been 
carried out locally with a view to obtaining the 
details of the incident as far as available. These 
have been described in the present communi- 
cation. 

History of the outbreak 

Gaya is the headquarter town of. the district 
with the same name in Bihar. The present 
population is about 110,000. It is a place for 
the Hindu pilgrimage attracting people from all 
over India throughout the year. During the 
Pitri Poush Mela which comes off near about 

September every year the town is visited by 
about a lakh (100,000) of pilgrims. The town 
suffered from severe plague epidemics in the past 
during the years 1900-1903, 1907-1908, 1911 and 
1917-1918. Since the last outbreak no indigen- 
ous case was reported in the town. 
The two brothers Umasankar alias Raja Babu 

(63 years) and Ramasankar (60 years) of a 

Bengali Bhattacharya family which settled in 
a part of the Gaya town called Andar Gaya 
were living in contiguous houses with their 
families (house nos. 1 and 2 in the map). The 
elder of them established himself as a homoeo- 

pathic practitioner and his two sons Bhabani- 
sankar (36 years) and Bijoysankar (32 years) 
and nephew Jnansankar (38 years), son of 

Ramasankar, who took up the same profession 
and were practising there. At the time of the 
occurrence Ramasankar and his wife were stay- 
ing with their widowed daughter Jogamaya (34 
years) in the latter's house (house no. 5) in 
another part called Nawagarhi situated only a 
quarter of a mile to the north-west of their own 
house (house no. 2) at Andar Gaya. These 
three interrelated families were affected simulta- 

neously with pneumonic plague following 
Bijoysankar. In all, there were twelve cases 

including one extrafamilial. 
On or about the 23rd December, 1948, 

Bijoysankar (alias Mintu Babu) in his capacity 
as a homoeopathic practitioner attended a few 
sick pilgrims who came to the town from the 

Kangra district, in the Punjab, for the per- 
formance of some religious rites and were 

suffering from what was later considered to be 

pneumonic plague. Two days later, on 25th 
December, 1948, he was attacked with high fever 
followed by lung symptoms with blood in sputum 
and died on 27th December, 1948, at night. 
During his illness there were many visitors and 
close contacts particularly among his relatives. 

Among these contacts some of whom were 

actually engaged in attending Bijoysankar, ten 
showed symptoms of pneumonia on or before 
31st December, 1948, seven of them died in 

quick succession on 2nd January, 1949, and 
three on 3rd January, 1949. Only one other 
case occurred on 5th January, 1949, but 
survived. She had been inoculated on 2nd 

January, 1949, against plague. The chronol- 

ogical order of cases as far as could be ascer- 
tained with their signs and symptoms has been 
given in the table and the family relations who 
were actually present during the incident have 
been shown in the chart. 

It will be seen that all the cases had close 
contact with Bijoysankar, the first case in this 
series. They became simultaneously ill on or 

before 31st December, 1948, and showed the same 
symptoms, e.g. high fever, cough, rusty sputum, 
catarrhal signs in the lungs or signs of consolida- 
tion, exhaustion and collapse. No bubo was, 

however, detected. Most of them were treated 
with penicillin for pneumonic symptoms and 
plague was suspected for the first time on 2nd 

January, 1949, after the first series of deaths. 
This was confirmed by the examination of 

sputum of Bhabanisankar (case no. 10) and 
later by a post-mortem examination of the same 
patient on 3rd January, 1949, by the Civil 
Surgeon, Gaya. 

Ramasankar, his wife Gouri Devi and daughter 
Jogamaya came from Nawagarhi to see Bijoy- 
sankar. All of them developed symptoms 
on or about 31st December, 1948, and died in 

quick succession between 2nd January, 1949, 
and 3rd January, 1949. Narayan, the com- 
pounder of Umasankar, who attended on the first 
case from the very beginnig, fell ill in his own 
house (house no. 3) at Andar Gaya. The only 
other occupant of the house at that time being 
an old lady of 60 years, she was removed to the 
house (house no. 4) of Sri D. N. Gupta, where he 
was attended to by his aunt and sister Gayatri 
till he expired in the afternoon of 2nd January, 
1949. 

Lilawati, 22, the adopted daughter of 
Umasankar came to Andar Gaya on 15th 
February, 1948, for attention during her expected 
confinement. Along with others she got fever 
on or before 31st December, 1948, and developed 
lung symptoms and labour pains on 1st January, 
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Table 

Chronological order of 'pneumonic plague cases at Gaya with main signs and symptoms 

(excluding the pilgrim cases) 

Name, age sex and i 
occupation 0? 

Bijoysankar Bhattacharya, 32, 
M., homoeopath, son of 
Umasankar. 

Bimala Devi, 29, F., wife of 
Bhabanisankar. 

Naresh Nandini Devi, 55, F., 
mother of Bijoysankar. 

Ramasankar Bhattacharya, 60, 
M., brother of Umasankar. 

Gouri Devi, 52, F., wife of 
Ramasankar. 

Jnansankar Bhattacharya, 38, 
M., homoeopath, son of 
Ramasankar. 

Kamala Devi, 25, F., wife of 
Jnansankar. 

Jogamaya, 34, F., widowed 
daughter of Ramasankar. 

Bhabanisankar Bhattacharya, 
36, M., homceopath, son of 
Umasankar. 

Narayan Sengupta, 20, M., 
compounder of Umasankar. 

Buchani, 8, F., daughter of 
Bhabanisankar. 

Pilgrim 
cases 

Case 1 

Do. 

Lilawati, 22, F., adopted Do. 
daughter of Umasankar. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Place and 
date of 
attack 

House 1 at 
Andar Gaya, 
25-12-48: 

House 1 at 
Andar Gaya, 
on or about 
31-12-48. 

Do. 

Do. 

House 5 at 

Nawagarhi, 
on or about 
31-12-48. 

Place and j ,? ? ? , 

date of j 
Main slfs and 

death symptoms 

House 1 at 
Andar Gaya, 

27-12-48, 
night. 

House 1 at 
Andar Gaya. 

2-1-49 
early hours 
of morning. 
House 1 at 
Andar Gaya. 

2-1-49, 
10 a.m. 

Lady Elgin 
Hospital, 
1-1-49. 

House 5 at 
Nawagarhi, 

2-1-49. 

Do. Do. ! House 5 at 
Nawagarhi, 

2-1-49, 
evening. 

House 2 at 
Andra Gaya, 
on or about 
31-12-48. 

Do. 

House 5 at 
Nawagarhi, 
31-12-48. 

House 1 at 
Andar Gaya, 
31-12-48. 

House 3 at 
Andar Gaya, 
31-12-48. 

Cases 2, i House 1 at. 

9 and ' Andar Gaya, 
others. 5-1-49. 

House 2 at 
Andar Gaya, 

2-1-49. 

House 2 at 
Andar Gaya 

2-1-49 
noon. 

House 5 at 

Nawagarhi. 
3-1-49, 

early hours 
of morning. 
House 1 at 
Andar Gaya, 

3-1-49 
early 

morning. 
House 4 at 
Andar Gaya, 

2-1-49 
afternoon. 
Survived 

High fever, dysp- 
noea, air-hunger, 
rusty sputum.with 
blood. Catarrhal 
signs in the lungs, 
exhaustion and 
collapse. 

Do. 

Do. 

High fever, dysp- 
noea, pneumonic 
symptoms with 
signs of consolida- 
tion of lungs. 

High fever, dysp- 
noea, air-hunger, 
rusty sputum with 
blood, catarrhal 
signs in the lungs, 
exhaustion and 
collapse. 

High fever, dysp- 
noea, air-hunger, 
rusty sputum with 
blood, catarrhal 
signs in the lungs, 
exhaustion and 
collapse. 

Do. 

Do. 

Do. 

Do. 

Do. 

Cough, high fever, 
toxaemia, dullness, 
right lung. 

Remarks 

Attended pilgrims, 
suffering from 
pneumonic symp- 
toms on 23rd and 
24th December, 
1948. 

Attended Bijoy- 
sankar. 

Do. 

Removed to Lady 
Elgin Hospital with 
high fever for con- 
finement. Deli- 
vered a baby and 
died the same day. 
Treated with peni- 
cillin. 

Came to see Bijoy- 
sankar. 

Do. 

Attended Bijoy- 
sankar. 

if O'fO 

Do. ?>' ifft 

1y{ -? 

hii' 
r 

Came to see Bijoy- 
sankar. 

Attended Bijoy- 
sankar. 

Do. 

Removed to hos- 
pital on 5-1-49 and 
treated with 
streptomycin. Ino- 
culated against 
plague on 2-1-49. 
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Chart 

Family relations of the pneumonic plague cases at Gay a (23 rd December, 1948 to 5th January, 1949) 

2 brothers 
I 

Family I Family II 
Umasankar Bhattacharya (63) t * Ramasankar Bhattacharya (60) 
*Naresh Nandini (55), wife t*Gouri Devi (52), wife 

I I 
[ Family III j 

2 sons 1 daughter 1 daughter 2 sons 

I *Lilawati (22) | 
, Jogamaya (34), | i 

* Bhabanisankar (36) . 
* Bijoysankar (32), widow Ajoysankar (30). *Jnansankar (38) 

* Bimala Devi (29), wife wife (24) I unmarried * Kamala Devi (25), wile 

3 sons 2 daughters 3 sons 2 daughters 3 sons 3 daughters 3 sons 1 daughter 

Shakti (10) Bhanu (12) Gopal (6) Nanu (8) Ben! (20) Muna (IS) Sailya (8) Shanta (9) 
Asoke (4) .{: Buchani (8) Gatu (4) Khuki (3) Sona (16) Monee (10) Tara (4) 
Aristotle (1?) Khoka (born Phuchan (6) Chucha (5) IJdai (2) 

15-12-48) \ 

Extrafamilial 
Distribution of cases 

* Narayan Sengupta (20) * Pneumonic plague death. 
(compounder) t Staying with family III. 

Contacts?1. Mrs. J. N. Sen Gupta (60) t Pneumonic plague survived. vmmhpp 
2. D. N. Gupta (60) Figures in brackets indicate age in years. 
3. Mrs. D. N. Gupta (50) 
4. Gayatri (15) 

I 
II 
III 

Ext. F. 

Total 

Memb. 
present 

17 
7 
9 
5 

Memb. 
attacked 

38 12 

Memb. 
died 

11 

Ext. F. = Extrafamilial 

Chart 
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1949. She was therefore sent to the Lady 
EJgin Hospital (house no. 6) where she gave 
pirth to a baby and died the same day 
*n spite of treatment with penicillin for her 
Pneumonic symptoms. A retrospective diag- 
nosis of pneumonic plague was made by the 
hospital authorities after the facts about the 
other cases were known on 2nd January, 1949. 
. The children of all the three families escaped 
uifection except one child Buchani, 8, F., daughter 

Bhabanisankar, who had been inoculated 
against plague on 2nd January, 1949. She 
developed symptoms of high fever, cough and 
Pneumonia on 5th January, 1949, and was 

Amoved to the Infectious Diseases Hospital 
(house no. 9) for treatment. She received 

streptomycin from the very beginning and was 
the only case to survive the onslaught. 

Bacteriological confirmation 
The first suspicion of pneumonic plague arose 

when several members of Umasankar's family 
suffering from same symptoms with lung involve- 
ment died on 2nd January, 1949, in quick 
succession. The sputum of Bhabanisankar, who 
was still alive, was secured and the smear 

examination by Dr. M. N. Bhattacharya, a 

laboratory practitioner, revealed bipolar stain- 
lng organism resembling P. pestis. 
A partial necropsy of this case was conducted 

on 3rd January, 1949, by Dr. Gaya Prasad, 
Bacteriologist to the Government of Bihar and 
-Dr. Lajja Ram, the Civil Surgeon of Gaya, and 
specimens of liver, lung and spleen were 

examined in Dr. Prasad's laboratory at the 
P- W. Medical College, Patna. According to his 
report, a guinea-pig inoculated with the material 
from liver and spleen died on the 4th day, 
12th January, 1949), and the smear as well as 
the culture from heart's blood showed organisms 
^entical with P. pestis. 

Source of injection 
Seven pilgrims from Sail, a village in 

Sadarmandi (Kangra, East Panjab), arrived at 
paya on or about 20th December, 1948, to per- form religious rites after visiting Hardwar. 
Allahabad and Banaras on their way. They put 
UP in a lodging house (house no. 8) maintained 
oy a local Panda (pilgrim priest) at Samuni 
Burj in Mahalla Karsilli, ward VIII (see map). 
Six of them died of fever and pneumonic symp- 
toms between the 23rd and 29th December, 1948. 
Another member of the party was also reported 
to have died on their way to Gaya. Retrospec- 
tively, they were most probably suffering from 
Pneumonic plague although it is difficult to say 
at this stage where the pilgrims actually con- 
tracted the infection first. Some of these 
Patients were attended to by the homoeopathic 
Practitioner Bijovsankar, the first local victim, 
on the 23rd and 24th December. It is reported 
that previous to him some other doctor had also 

seen the patients but he could not be traced. 
One pilgrim who escaped infection returned to 
his native village and was alive and well 

according to the last information received from 
the D.M.O.H., Kangra district, -who was 

requested to take the necessary precaution. 

Spread of infection 
The total number of cases at Gaya including 

the six pilgrims was 18 of which 17 died, the 
case fatality rate being 94.4 per cent. If the 
other reported death among the pilgrims 
on their way to Gaya is also accepted as of a 

plague case the total number of cases in 
this outbreak comes to 19 with 18 deaths. With 
short incubation period and simultaneous 
involvement of a large number of cases among 
the contacts there is little doubt that the 
diseases spread through droplets. There was no 
rat fall and the question of transmission through 
fleas could easily be eliminated as none of the 
cases had any bubo and all of them invariably 
showed lung symptoms practically within 48 
hours of contact. In fact, six of the seven 

pilgrims got infected and died within a short 

period of one week and at least ten cases among 
the three families were attributable to a single 
patient. 

Nevertheless, even excluding the attending 
physicians and servants the number of persons 
who escaped infection among the contacts was 
not small. For instance, among 37 family con- 
tacts including the relatives of the compounder 
11 got the infection and 10 died. Thus besides 
nineteen children and Ajoysankar?the youngest 
son of Ramasankar?the father, mother and 
aunt-in-laws of Bijoysankar who came to see 

him and the four relatives who attended the com- 

pounder Narayan escaped infection. The wife 
of Bijoysankar who was ailing after confinement 
on 15th December, 1948, was the only lady in 
the house who did not get the infection probably 
due to the force of circumstances. The eight 
members of the Panda's family also escaped. It 
so happened that though the house in which 

pilgrims were lodged was a separate one?a few 
furlongs off from his residence?in December 
1948 the Panda with his family came to reside 
in the upper story of the lodging*house for a 

change, while the pilgrims occupied the ground 
floor. The house was open and well-ventilated 
and was situated on a hillock commanding a 

good view. No members of the Panda's family 
actually came into contact with the pilgrims 
and as soon as there was one death in the 

lodging house on or about 23rd December, 1948, 
the Panda with his family shifted to his own 

residence. 

Similarly no case occurred even among the 
close contacts of Lilawati in the Lady Elgin 
Hospital. Perhaps the chance of close contact 
was not much as the patient died on the same 
day she was admitted into the hospital. 
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Measures taken 

Anti-plague inoculation was started first on 
*nd January, 1949, and was pushed vigorously 
from the next day. Sulphadiazine tablets were 
distributed among the contacts and the people 
who were expected to attend patients for 

examination, nursing or for administering 
^edicine were asked to use masks and aprons, 
^-he affected houses and their surrounding 
localities were sprayed with D.D.T. and later 
this measure was carried out on an elaborate 
scale with the help of the military authorities. 
Also, the affected houses were cordoned off and 
Put under police surveillance and the Epidemic 
diseases Act of 1897 was promulgated. Regular 
Publicity work was undertaken from 2nd Janu- 
f?y, 1949, with excellent public response and 
there was no further case reported after 3rd 

?January, 1949, except one on 5th January, 1949, 
*rpm the first affected house but she recovered 
With streptomycin treatment. The health 
authorities necessarily attributed this success to 
the prompt and drastic anti-plague measures 

Mentioned above. 

Comments 

. There were no indigenous plague cases reported 
10 Gaya town since the last outbreak in 
*918. During the present incident no rat fall 
nor any human bubonic case of plague Was 
leported from any of her quarters. A simulta- 
neous occurrence of a large number of cases 

confined only to two sets of people, namely, the 
Pugrims and the homoeopathic practitioner's 
^niily and relations, linked through professional 
^?ntact, very short incubation period (less than 

days in all cases), the nature of signs and 
8ymptoms involving lungs and almost 100 per 
cent fatality rate led the local physicians to 
suspect pneumonic plague on 2nd January, 
^949. There was perhaps no other disease which 
could fit in with the description given above. 
Iheir diagnosis was confirmed bacteriologically 
oy smear and post-mortem examinations and 

?uinea-pig inoculation. This is therefore another 
^stance of pneumonic plague outbreak like the 
?Ue at Bankul village in the Howrah district 
leported previously (Seal, loc. cit.). 

Summary 
Eighteen cases of pneumonic plague with 17 

deaths occurring among two sets of people at 

^aya between 23rd December, 1948, and 5th 
January, 1949, have been described. 

Six of those occurred among the seven pilgrims 
giving there from Sail, a village in the Kangra 
district of East Punjab; they died between the 

prd and 29th December, 1948. The remaining 
ujelve cases occurred among the 38 members 
?* three families related to a local homoeopathic 
'Practitioner. Only one who received strepto- 
mycin treatment survived. The infection was 

apparently contracted by a practitioner belong- 
lrig to those families during his professional 

visits to some of the sick pilgrims. It is not 
known from where the pilgrims brought the 
infection. 

The diagnosis was confirmed bacteriologically 
in one case and retrospectively in other cases 

on the basis of epidemiological evidence. 

Energetic anti-plague measures were instituted 
on the first opportunity in which the local resi- 
dents also co-operated and it may be said to 
their credit no more cases were reported. 
Our thanks arc due to Colonel Greval, the Editor of 

the Indian Medical Gazette, for initiating this enquiry 
and to Dr. Gaya Prasad, Professor of Pathology and 
Bacteriology, Patna Medical College, and Dr. L. Ram, 
Civil Surgeon, Gaya District, for kindly confirming 
their observations. 

The junior author is particularly grateful to 
Colonel Duggal^ Director of Public Health, Bihar, for 
his kind permission to associate with the senior author 
in the preparation of this note. 
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