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Causative agent

• B virus 猴疱疹病毒 (also known as herpes simiae virus, cercopithecine
herpesvirus 1, or macacine alphaherpesvirus 1) is an α-herpesvirus, 
belonging to the family of Herpesviridae under the genus of 
Simplexvirus. 



• B virus is an enveloped double-stranded DNA virus 
with numerous open reading frames, some of 
which share approximately 79% amino acid 
sequence identity with HSV-1 and HSV-2. 

• Glycoproteins B and D have 80% and 56% identity 
with the respective HSV‐1 glycoproteins, whereas 
glycoproteins G and C exhibit significant sequence 
variation. 

Picture from: J Lu, et al. Front. Immunol., 
16 November 2023



Discovery of B virus

• The first case of human B virus infection was documented in 1932.

• On Oct 22, 1932, A researcher (patient Dr. W.B.) was bitten on the 
dorsum of the left ring and little fingers at the terminal phalangeal 
joints, by an apparently normal Macacus rhesus monkey, while 
engaging in experimental work on poliomyelitis.

• He died of progressive encephalomyelitis on Nov 9, 1932 (15 days 
after the injury) in Bellevue Hospital, New York.



B virus infection in monkeys

• Macaques are the natural host of herpes B virus, a type of wild 
monkeys commonly found in Hong Kong.

• B-virus infection has been reported most commonly in the rhesus 
and cynomolgus macaque (M. facicularis). 

• B virus has also been isolated from the following macaque:
• stumptail (M. artoides)
• pig-tailed (M. nemestrina)
• Japanese (M. fuscata)
• bonnet (M. radiata)
• Taiwan(M. cyclopis)

• Strain differences between B virus isolates from different macaque 
species. 

• Herpes B virus from rhesus macaques seems more pathogenic for 
humans than those of other macaque species.

Macaque 獼猴



B virus infection in monkeys

• B virus infection in macaques are usually latent and asymptomatic or cause only 
mild disease.

• Oral herpetic lesions such as gingivostomatitis, oral and lingual ulcers, and 
conjunctivitis have been described,

usually associated with immunosuppression or stress (attributable to breeding season, 
recent importation or crowded housing conditions).

• The virus can be latent in the trigeminal ganglia and lumbosacral nerve for a long 
time, and be reactivated and shed from the oral, nasal, or genital mucosa 
without signs of clinical illness.

• The shedding probability of monkeys infected with the B virus is 1-2%.



B virus infection in monkeys

• Infection is usually acquired at sexual maturity (2–4 years of age for 
rhesus macaques).

• The incidence rises with age.

• Seropositivity 80% to 100% in some adult macaque groups.

• It is mainly transmitted through mating, scratching or biting among 
macaques.

Cynomolgus macaque 
食蟹獼猴



B virus infection in humans

• B virus infections in humans are rare.

• Around 50 people (21 of them died) have been documented to have B virus 
infections worldwide.

• Human infection has been reported in United States, Canada, Mainland China and 
Japan.

• Most cases of human B-virus infection have involved direct contact with macaques, 
such as a bite, scratch, or mucosal contact with body fluid or tissue. 

• Untreated human B virus infections have a fatality rate of 70-80%.





• B virus infections in humans—Michigan. MMWR Morb Mortal Wkly Rep. 1989 
Jul 7;38(26):453-4. 

• Fatal Cercopithecine herpesvirus 1 (B virus) infection following a 
mucocutaneous exposure and interim recommendations for worker protection. 
MMWR Morb Mortal Wkly Rep. 1998 Dec 18;47(49):1073-6, 1083. 





• The patient was a 53-year-old male veterinary surgeon who worked in an institute 
specialized in nonhuman primate breeding and experimental research in Beijing.

• He dissected two dead monkeys on March 4 and 6, 2021.

• After one month, he had nausea and vomiting followed by fever with neurological 
symptoms.

• B virus genome was detected as PCR positive in the CSF specimen.

• He eventually passed away on May 27, 2021.



Transmission
• B virus is commonly found among macaques, which can be found in their saliva, 

urine, feces, brain or spinal cord tissue.

• Direct contact: bite, scratch, mucosal contact with body fluid or tissue of 
macaques . 

• Indirect contact: injury from contaminated tools



Transmission

• Laboratory workers, veterinarians, and others who may be exposed 
to monkeys or their specimens have a higher risk of getting infection.
• The cynomolgus (Macaca fascicularis) and the rhesus macaque (Macaca

mulatta) are the most widely used nonhuman primate models in various 
biomedical research fields, including genomic analysis and 
neurodegenerative disease, as well as reproductive biomedical research.

• Human-to-human transmission is very rare – only one case has been 
documented through direct physical contact with the infected 
person’s wounds.



Clinical features

• Incubation period: typically occur within 1 month after exposure, 
commonly 3 to 7 days.

• Initially present with flu-like symptoms such as fever and chills, muscle 
ache, fatigue and headache.

• Vesicular skin lesions may then occur at the exposure site (bite or 
scratch, or where contacted with macaque).

• Patient may develop nausea and vomiting, abdominal pain, shortness of 
breath and hiccups.



Clinical features

• As disease progresses, the virus can spread to the central nervous 
system and develop hyperesthesia, ataxia, diplopia, agitation and 
ascending flaccid paralysis.

• Most patients with CNS complications may die even with treatments. 
Those who survive usually suffer serious long-term neurologic 
problems.

The risk of B-virus infection is low, but the risk for death is high.



Diagnosis

• Isolated culture of B virus is the standard for diagnosis, but it requires a biosafety 
level 4 containment facility. 

• B virus has extensive antigen crossover with HSV, SA8, and HVP-2, causing false-
positive results frequently. 

• Although the gB, gC, and gD antigens used for B virus serological detection have a 
high sensitivity of 88-100%, the development of serologic assays that can reliably 
differentiate herpes B virus from HSV infections is also problematic.

• The detection of antiviral antibodies are unable to detect infections until an 
antiviral immune response has developed (at least 7 to 10 days after infection). 



Diagnosis

• Real‐time fluorescence quantitative PCR is one of the most effective 
laboratory diagnostic methods.

• PCR assays have the advantage that they can rapidly and specifically 
detect minute quantities of virus. 

• PCR can be used to test swabs from the site of a bite or scratch for the 
presence of virus. 



Prevention

• No vaccine available to protect people against B virus infection. Experimental 
vaccines have been evaluated in animal models.

• Stay away from macaque monkeys and avoid touching or feeding them.

• All personnel who work with macaques should wear personal protection 
equipment, particularly eyewear conforming to established standards for eye and 
splash protection.

• If exposure prevention fails, the adequacy and timeliness of wound or exposure 
decontamination procedures are critical factors in determining the risk for 
infection. 

➢Wash and gently scrub the exposure site in contact with infected monkey immediately 
with soap, detergent, or iodine for 15 minutes. 

➢Then run water over the exposure site for another 15-20 minutes.





First B virus human infection in Hong Kong
• A 37-year-old male with good past health

• Patient initially presented with fever, coryzal symptoms and right 
upper eyelid swelling.

• Patient was found drowsy and was admitted to Yan Chai Hospital 
through accident and emergency department on March 21 due to 
fever and decreased conscious level. 

• He received treatments at the Intensive Care Unit of the hospital and 
his condition was critical on April 3. 

• Cerebrospinal fluid specimen of the patient tested positive for B virus 
by the Public Health Laboratory Services Branch.



Exposure history

• The patient’s relative met the patient in Feb for meal and noticed that 
he had rather fresh bite wound on hand and some scratch wounds on 
legs.

• Upon questioning, the patient volunteered that he transferred fruits 
to feed the monkeys at Kam Shan Country Park.

• He was wounded when trying to drive away elder monkeys and save 
the food for the smaller ones.



First B virus human infection in Hong Kong

• CHP press release was issued on 
April 3, 2024.



Risk Communication

• Fact sheet @ chp.gov.hk



Risk Communication

• Facebook post on April 5



Risk Communication

• Media interview on April 5



Enhanced Surveillance



Enhanced Surveillance

• Addition of B virus infection to the list of “Other communicable 
diseases of topical public health concern”. 

@CENO On-line



Enhanced Surveillance

• Surveillance case definition 
and reporting criteria of B 
virus infection were 
uploaded to CENO On-line on 
April 5, 2024.



Enhanced Surveillance

• Letter to doctors and private 
hospitals on April 5.



Prevention – People at high risk of infection
• Adherence to appropriate laboratory and animal facility 

protocols.

• Work with B virus–susceptible monkeys using human restraint 
methods that reduce the risk of bites and scratches.

• Use proper PPE– including a lab coat, gloves, and a face shield –
when working with macaque monkeys.

• Cleanse any bites, scratches, or exposure to the tissues or 
secretions of macaques immediately. 
• First, thoroughly wash and gently scrub the wound with soap, 

detergent, or iodine for 15 minutes.
• After, run water over the wound or area for 15 to 20 minutes more. 

• If exposed, seek medical help promptly.



Prevention – General population

• Stay away from wild monkeys 
and avoid touching or feeding 
them;

• In case there are wounds 
caused by monkeys, wash the 
wound with a plenty of running 
water and seek medical 
attention immediately.


