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In India, sporadic outbreaks of buffalopox, which 
can be caused by vaccinia virus (VACV), have 

been reported among cattle and buffaloes (1–3) and 
also in humans (3). We describe an outbreak affect-
ing 120 lactating buffaloes and 40 lactating cows in 
Kannivadi, Navapatti, Alathuranpatti, Maniakaran-
patti, Muthukumaranpatti, S.Pudur, and E.Chittor,  

Dindigul district; and in Krishnarayapuram, Karur 
district, in Tamil Nadu, India in 2004. Pock lesions 
(0.5–1 cm diameter) were seen over the bodies of lac-
tating buffaloes but restricted to only the udder and 
teats of lactating cows (Figure, panel A). Buffalopox 
did not cause death in the animals we reviewed; it 
affected more buffaloes (30%–50%) than cows (20%–
30%). Suckling calves developed pock lesions on the 
forehead, lips, and mouth. Three milkers who worked 
with the affected animals experienced multiple pock 
lesions (1 cm diameter) on the fingers, interdigital 
webs, wrist and forearm (Figure, panel B) and gen-
eralized effects including fever (100°F) and enlarge-
ment of axillary lymph nodes. 

To investigate the causative agent, we used ex-
isting clinical samples. Scab samples were collected 
randomly from 20 affected animals (both buffaloes 
and cows). We examined scab suspensions under 
transmission electron microscope (EM) at 80 KV and 
inoculated the suspension in BHK21 cell line for vi-
rus isolation. We examined scab homogenates and 
cell culture fluid by PCR for differential diagnosis of 
cowpox virus and VACV infection (4). EM revealed 
typical brick-shaped pox virus particles of ≈290 × 270 
nm with irregularly arranged superficial filaments 
formed by tubules (Figure, panel C). After 2 blind 
passages, we noticed in BHK21 cell lines cytopatho-
genic effects such as cellular rounding, cellular fu-
sion, and intracytoplasmic inclusion bodies (Figure, 
panel D) after 48–60 hours of infection; PCR analysis 
revealed the causative agent to be VACV. 

During the global eradication of smallpox, 
strains of VACV were used as vaccine. VACV in-
fection sometimes transmitted from the vasicular 
lesion of vaccinae to domestic animals, usually cat-
tle; in turn, infected animals transmitted VACV to 
susceptible humans (5). Several outbreaks in cattle 
and humans that were thought to be cowpox were 
in fact caused by VACV (1,6,7). The infected animals 
were treated with parenteral injection of antimicro-
bial drugs for 1 week to control secondary bacterial 
infection and an antiinflammatory drug for 3 days 
to reduce pain and inflammation. Animal workers 
were also advised to clean the animals’ lesions with 
1% potassium permanganate solution followed by 
tropical application over the pock lesions with in-
digenous product of neem leaf extract and turmeric 
powder suspended in glycerin. Individual animals 
recovered in ≈1 month. Similarly affected humans 
were diagnosed at primary healthcare centers and 
treated with oral antimicrobial drugs and analgesics 
for 1 week, which reduced pain and pustules. Heal-
ing was complete in 3 weeks’ time. 

Buffalopox outbreaks caused by vaccinia virus were ob-
served in villages of Tamil Nadu, India, among lactating 
buffaloes and cows. Milkers also had lesions on their fin-
gers. Because vaccinia virus is known to have extended 
its host range in Brazil, we recommend continuous sur-
veillance to understand cross-species transmission and 
to curtail disease effects.
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The outbreaks resulted in financial loss to the 
farmers because of mastitis and loss of milk pro-
duction. The outbreaks also created public health 
concern because of human infection. The source of 
infection could not be identified; it is possible that 
VACV could be lurking in rodents, as reported ear-
lier (8), and causing sporadic outbreaks. More re-
cently, Lima et al. reported that host range of VACV 
in Brazil has extended over the period 1960–2018; 
VACV has been detected in rodents, primates, and 
several species of domesticated animals as well as 
humans (9). Thus, continuous surveillance and the 
study of genetic diversity of VACV and its patho-
genic attributes will be helpful to understand its 
founder effects and host diversity. Awareness 
among the stakeholders and steps taken for bios-
ecurity will reduce the transmission of disease in 
animals and humans.
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Figure. Buffalopox outbreak caused by vaccinia virus, Tamil Nadu, India. A) Buffalopox lesions on the udder and teats and over the body 
of a buffalo. B) Suspected buffalopox in a milker; lesions are visible on the fingers and forearms. C) Electron micrograph of vaccinia 
virus (arrows; magnification ×20,000). D) Hematoxylin and eosin stain (magnification ×1,000) shows cellular rounding and cell fusion 
and intracytoplasmic inclusion bodies (arrow). PCR revealed vaccinia virus infection.
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A 24-year-old man from Zimbabwe who had been 
living in East London, South Africa, for 13 years 

attended a primary health care clinic in East Lon-
don complaining of a 3-month period of generalized 
body pains, drenching night sweats, and weight loss. 
He had no notable previous medical history. The at-
tending nurse diagnosed HIV infection by rapid 
test, collected sputum for an Xpert MTB/RIF test 
(Cepheid, https://www.cepheid.com), and request-
ed blood screening as preparation before initiating 
combination antiretroviral therapy. Malaria-like ob-
jects found on the blood smear prompted referral for 
specialist opinion at Cecilia Makiwane Hospital in 
Mdantsane, South Africa. This case report was ap-
proved by the Human Research Committee of the 
Faculty of Health Sciences, Walter Sisulu University, 
Mthatha, South Africa (protocol no. 126/2020). The 
patient granted written informed consent for publi-
cation of the case report.

The patient shared a house with another adult 
(no animals) and worked as a construction laborer. 
Four months before seeking treatment, he returned 
from a 2-month home visit to Masvingo Province in 
Zimbabwe. He did not recall tick bites but reported 
that goats and cattle lived in the village he visited. 

At hospital admission, the patient was wasted 
(40 kg), generally weak, afebrile, and markedly pale; 
he had oral candidiasis. His enlarged, smooth, non-
tender spleen was palpable to ≈10 cm below the costal 
margin in the midclavicular line. No other findings 
were remarkable. Laboratory results (Table) showed 
evidence of likely hypersplenism-related pancyto-
penia, hemolysis, mildly raised transaminases, and 
advanced HIV infection. The abnormal blood smear 
showed intraerythrocytic parasites, initially thought 
to be malarial. However, concurrent rapid malaria an-
tigen tests were negative, and the smears and whole 
blood sample were sent to a national parasitology ref-
erence laboratory for further assessment. On the basis 
of microscopic examination of Giemsa-stained blood 
smears (Figure), we diagnosed babesiosis accompa-
nied by hemolytic anemia. 

We started the patient on a 10-day course of oral 
clindamycin and quinine (each 600 mg every 8 h). 
Blood transfusion was not needed. After 2 weeks, all 


