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ABSTRACT: 

Plague is caused by yersinia pestis is not 

commonly encountered in clinics, although natural 

plague foci are widely distributed around the world 

y. pestis has been listed as a category. A 

bioterrorism agent A neglecated diagnosis will 

cause serve consequences. Therefore, this 

miniroview briefly introduces the current 

understanding on Y pestis and then focuses on the 

practical aspect of plague, including clinical 

manifestitations, diagnosis, treatment and 

prevention, to alert clinicians about this notorious 

disease. Our review concluded that the deliberate 

release of plague is feasible but unlikely to occur, 

and that a rebust public health reaponse and early 

treatment would rapidly half the transmission of 

plague in the population front line clinicians should 

be weary of the possibility of suicide attackers 

mindfull of the early escalation to public health 

organization. 

Keywords: Plague; Y pestis; deliberate release; 

Bioweapon; antibiotic resistant plague; plague 

mimic. 

 

INTRODUCTION: 
Plague is a vector-borne illness 

transmitted by fleas to a variety of wildlife rodents, 

which represent natural reservoirs for the disease in 

a wide range of habitats around the world ¹. The 

etiological agent of plague is the Gramnegative 

bacterium Yersinia pestis ², discovered by the 

Institut Pasteur, bacteriologist Alexandre Yersin 

during a plague outbreak in Hong Kong in 1894 ³. 

Plague has impacted the history of humankind 

through several pandemics that have initially 

spread from Central Asia to Africa and Europe, and 

plague has reached every continent during the last 

150 years⁴ . In the 21st century, plague is present 

in Asia, Africa and America ⁶ , and recent 

outbreaks in Uganda ⁶ , China ⁷ , Democratic 

Republic of Congo, and Madagascar  remind that 

plague is still a major public health concern. Y. 

pestis is highly similar on a genomic level to the 

enteric pathogen Y. pseudotuberculosis; however, a 

series of gene gain and gene loss events have led to 

the appearance of markedly different mechanisms 

of disease as well as niche preference and lifestyle 

Y. pestis displays a quite unique set of virulence 

factors that allow successful infection of fleas and 

subversion of immune responses in mammalian 

hosts, leading to rapid host death in the absence of 

adequate treatment. In this article, we review recent 

advances in plague research, particularly in the 

fields of evolution, virulence determinants, and 

subversion of mammalian immune responses, as 

well as an overview of the critical aspects of 

vaccination and pneumonic plague diagnosis. For 

other aspects of Y. pestis infection, such as Y. 

pestis adaptation to the flea. 

 

Clinical manifestations of natural infection: 

Plague is a severe clinical infectious 

disease that can rapidly progress to death if not 

diagnosed and treated early ⁸ .As plague is not 

commonly encountered in clinics, it can be difficult 

for clinicians who do not have experience 

diagnosing and treating plague to correctly 

diagnose the disease ⁹ . 

 

1.Bubonic plague: Most cases of plague today are 

of the bubonic form, which has a distinctive 

clinical picture, recognizable to clinicians and 

patients – especially in endemic areas.
12

 Bubonic 

plague results from the bite of a flea infected 

with Y. pestis that had previously fed on an 

infected organism, such as a rodent.
10

 In the 

flea, Y. pestis forms a biofilm that blocks access to 

the flea‘s midgut and, as a result, the flea 

regurgitates the obstructive biofilm into the 

mammalian host while feeding
13

 leading to the 

inoculation of thousands of organisms into a 

patient‘s skin.
11 

Bubonic plague may also develop 

from exposure of open wounds to infected 

material.
14

 The onset of bubonic plague is sudden 
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and characterized by malaise, high temperature and 

a severe lymphadenitis. 

 

 
Fig:1.  Axillary and inguinal buboes in patients 

with bubonic plague. 

 

The bacteria deposited from the flea bite 

migrate rapidly to a regional lymph node and 

multiply during an incubation period of 2–

6 days.²⁵  Alongside the onset of sudden fever and 

chills, a recognizable and extremely 

painful bubo
3
 appears from the significant bacterial 

proliferation and inflammation, in as early as up to 

one day.
11

 Within the lymph node they are 

phagocytosed but evade destruction, and 

subsequently cause necrosis of the lymph node 

architecture.
11

 The bubo most typically develops in 

the inguinal region but can also be distributed 

anywhere there is a lymph node in the body, 

commonly in the cervical and axillary 

regions
11

 (Fig. 1). Often the buboes are so painful 

they completely restrict movement of the affected 

limb, and range between 1–10 cm in diameter. 

 

 2.septicemic plague: 

Primary septicemic plague is the second 

most common form of plague,
8
 beginning with no 

evidence of any palpable lymph nodes but with 

bacteremia. The disease can be rapidly fatal within 

a few days, with high fevers, rapidly developing 

sepsis and multiorgan failure from hypotension and 

shock.¹⁵  Once the infection reaches the end stages 

it leads to disseminated intravascular coagulation 

and vasculitis, leading to gangrene particularly in 

the extremities resulting in the need for 

amputation.
1
 This black discoloration of the 

gangrenous necrotic tissues is where ―The Black 

Death‖ obtained its name from, as patients would 

turn black and then soon die.¹⁵  (Fig. 2). 

 

 
Fig. 2. Digital gangrene and gangrene of the right 

foot. 

 

3. Pneumonic plague: 

  which is transmissible from human-to-

human. In this review paper we will discuss 

clinically relevant aspects of pneumonic plague, 

including diagnosis, treatment and prophylaxis, 

history and current epidemiology of Y. pestis. 

This disease progresses rapidly with an 

acute onset within 1–4 days of inoculation, 

beginning with non-specific symptoms and signs as 

seen in humans and non-human primates.¹⁶  The 

initial disease is very similar to influenza with 

coryzal symptoms, fever, headache, chills and 

malaise.¹⁶ ‘¹⁷  Within one day this progresses to 

significant lower respiratory tract symptoms such 

as dyspnea, tachypnoea, cough and 

haemoptysis¹⁸  with bilateral pulmonary infiltrates 

developing rapidly, as observed on chest x-ray 

(Fig. 3). The initial purulent sputum may become 

tinged with blood or be acutely haemorrhagic.¹⁹  

Over time the cough becomes increasingly 

productive and in the final stages patients produce 

vast volumes of bright red sputum containing ―an 

enormous number of plague bacilli in almost pure 

culture‖.²⁰  In pneumonic plague, if antibiotics are 

not started within 24 h, the mortality rates can 

reach 100%.²‘²⁵  Even with proper antibiotic 

treatment up to 50% of patients can still die due to 

the severity of the infection and many would 

require admission to an intensive care facility.¹² 

 

https://www.sciencedirect.com/science/article/pii/S2588933820300017#f0005
https://www.sciencedirect.com/science/article/pii/S2588933820300017#b0005
https://www.sciencedirect.com/science/article/pii/S2588933820300017#f0010
https://www.sciencedirect.com/science/article/pii/S2588933820300017#f0015
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Fig. 3. Chest radiographs of two patients with 

pneumonic plague. 

 

Epidemiology : 

In ancient times, plague spread was 

associated with human activities, such as maritime 

trading and the Silk Road, etc., which could 

transport fleas associated with live rodents and/or 

products that led to the plague spread. Now, natural 

plague foci are widely distributed in Asia, Eurasia, 

Africa, and the greater American region. Since 

2001, 14 major outbreaks have been reported to the 

World Health Organization (WHO) mainly from 

Africa and Asia.²¹ This review intends to provide 

practical information for clinical staff to recognize 

plague early and provide effective treatment and 

prevention (Fig. 1).Plague is thought to be a 

disease of the past; however, in recent times 

outbreaks have occurred on every continent apart 

from Antarctica,²² and it is endemic in parts of 

Africa, Asia and The Americas. 

Plague is thought to be a disease of the 

past; however, in recent times outbreaks have 

occurred on every continent apart from Antarctica, 

²²and it is endemic in parts of Africa, Asia and The 

Americas. ²¹Since the 1990s plague has 

been considered a reemerging disease by the World 

Health Organization (WHO).²⁴ In nature, plague is 

transmitted between rodents and other mammals 

through fleas and feeding, with natural foci of Y. 

pestis existing without the need of human hosts. 

²¹Typically, Y. pestis infection causes the death of 

large numbers of rodents. As a result, the fleas 

which were feeding on them lose their main food 

supply and start feeding on humans spreading the 

plague-causing bacteria through their bites.²⁴ The 

index case of this outbreak was one gentleman who 

had spread his infection to others travelling along- 

side him on public transport, eventually spreading 

the disease throughout the capital.19 Through 

epidemiological studies we can understand that 

plague is endemic in many areas of the world but is 

still very uncommon.²⁵  

  

 

 
 

History of plague: 

The 1994 plague in India was a bubonic 

and pneumonic plague outbreak that lasted from 

August 26 to October 18, 1994 in south-central and 

western India.¹⁷  The five afflicted Indian states, as 

well as the Union Territory of Delhi, have recorded 

693 suspected cases and 56 deaths. Maharashtra 

(488 instances), Gujarat (77 cases), Karnataka (46 

cases), Uttar Pradesh (10 cases), Madhya Pradesh 

(4 cases), and New Delhi (4 cases) were among the 

states involved (68 cases). No cases have been 

reported to have been exported to other Nations 

Plague is an ancient disease that was first recorded 

in North Africa and the Middle East around 

Classical times.²⁵  It's frequently assumed to be the 

sickness that caused various historic epidemics, 

such as the pestilence reported in 1 Samuel as 

afflicting the Philistines. The discovery of genomic 

traces of Y. pestis in the teeth of Neolithic farmers 

in Sweden dated to around 4,900 years ago, as well 

as analyses of ancient DNA in the teeth of Bronze 
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Age humans, provide unequivocal evidence for its 

early existence. However, verifying the true nature 

of these outhreaks is impossible.²⁶  

 

What is plague? 

The bacterium Yersinia pestis causes 

plague, an infectious disease. Fever, weakness, and 

headache are among the symptoms.  This often 

occurs one to seven days following exposure.   

There are three types of plague, each of which 

affects a different bodily area and causes various 

symptoms. The lungs are infected with pneumonic 

plague, which causes shortness of breath, coughing, 

and chest pain; the lymph nodes are infected with 

bubonic plague, which causes them to swell; and 

the blood is infected with septicemic plague, which 

causes tissues to turn black and die. 

 

Signs and symptoms of plague: 

People infected with plague usually 

develop acute febrile disease with other non-

specific systemic symptoms after an incubation 

period of one to seven days, such as sudden onset 

of fever, chills, head and body aches, and 

weakness, vomiting and nausea.There are two main 

forms of plague infection, depending on the route 

of infection: bubonic and pneumonic.Bubonic 

plague is the most common form of plague and is 

caused by the bite of an infected flea. Plague 

bacillus, Y. pestis, enters at the bite and travels 

through the lymphatic system to the nearest lymph 

node where it replicates itself. The lymph node 

then becomes inflamed, tense and painful, and is 

called a ‗bubo‘. There are several different clinical 

manifestations of plague. The most common form 

is bubonic plague, followed by septicemic and 

pneumonic pplague²⁸  Other clinical manifestations 

include plague meningitis, plague pharyngitis, and 

ocular plague.²⁸ ‘²⁹  General symptoms of plague 

include fever, chills, headaches, and 

nausea.²⁷  Many people experience swelling in 

their lymph nodes if they have bubonic 

plague.²⁷  For those with pneumonic plague, 

symptoms may (or may not) include a cough, pain 

in the chest, and haemoptysis.²⁷  

 

Treatment of plague 

The various forms of plague are usually 

highly responsive to antibiotic therapy. ²⁸ The 

antibiotics often used are streptomycin, 

chloramphenicol and tetracycline. Amongst the 

newer generation of antibiotics, gentamicin and 

doxycycline have proven effective in 

monotherapeutic treatment of 

plague.²⁸ ‘²⁹ Guidelines on treatment and 

prophylaxis of plague were published by the 

Centers for Disease Control and Prevention in 

2021.²⁹  The plague bacterium could develop drug 

resistance and again become a major health threat. 

One case of a drug-resistant form of the bacterium 

was found in Madagascar in 1995. Further 

outbreaks in Madagascar were reported in 

November 2014 and October 2017.³¹ 

 

Prevention: 

1. Vaccination: 

Bacteriologist WaldemarHaffkine 

developed the first plague vaccine in 1897. ³²‘³³He 

conducted a massive inoculation program in British 

India, and it is estimated that 26 million doses of 

Haffkine‘s anti-plague vaccine were sent out from 

Bombay between 1897 and 1925, reducing the 

plague mortality by 50%-85%.³²‘³⁴  Since human 

plague is rare in most parts of the world as of 2021, 

routine vaccination is not needed other than for 

those at particularly high risk of exposure, nor for 

people living in areas with enzootic plague, 

meaning it occurs at regular, predictable rates in 

populations and specific areas, such as the western 

United States. It is not even indicated for most 

travelers to countries with known recent reported 

cases, particularly if their travel is limited to urban 

areas with modern hotels. The United States CDC 

thus only recommends vaccination for: 

(a)all laboratory and field personnel who are 

working with Y. pestis organisms resistant to 

antimicrobials. 

 (b) people engaged in aerosol experiments with Y. 

pestis. 

 (c) people engaged in field operations in areas with 

enzootic plague where preventing exposure is not 

possible (such as some disaster areas). A 

systematic review by the Cochrane Collaboration 

found no studies of sufficient quality to make any 

statement on the efficacy of the vaccine.³⁵  

 

2. Early diagnosis:   

Diagnosing plague early leads to a decrease in 

transmission or spread of the disease. 

 

3. Prophylaxis:  

Pre-exposure prophylaxis for first 

responders and health care providers who will care 

for patients with pneumonic plague is not 

considered necessary as long as standard and 

droplet precautions can be maintained.²⁹  In cases 

of surgical mask shortages, patient overcrowding, 

poor ventilation in hospital wards, or other crisis 
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situations, pre-exposure prophylaxis might be 

warranted if sufficient supplies of antimicrobials 

are available. Postexposure prophylaxis should be 

considered for persons who had close (<6 feet), 

sustained contact with a patient with pneumonic 

plague and were not wearing adequate personal 

protective equipment. Antimicrobial postexposure 

prophylaxis also can be considered for laboratory 

workers accidentally exposed to infectious 

materials and persons who had close (<6 feet) or 

direct contact with infected animals, such as 

veterinary staff, pet owners, and hunters.Specific 

recommendations on pre- and post-exposure 

prophylaxis are available in the clinical guidelines 

on treatment and prophylaxis of plague published 

in 2021.²⁹  
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