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BACKGROUND

• Background: Human alpha herpesviruses, herpes-simplex-virus 1 & 2,
and varicella-zoster-virus (VZV), establish latency in various cranial nerve

•

•

•

ganglia, and often reactivate in response to stress.
In astronauts, reactivation of Epstein-Barr-virus (EBV), VZV, HSV-1 and  
Cytomegalovirus (CMV) are typically asymptomatic, though live/infectious  
virus is recovered and its shedding rate increases with spaceflight  
duration.
The risk of clinical disease, therefore, increases for crewmembers  
assigned to extended missions (>180 days.)
We report for first time, HSV-1 skin rash (dermatitis) occurring during a  
long duration spaceflight.

• Hypothesis: Stress associated with spaceflight dysregulates the immune
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status and stress hormones of astronauts that causes reactivation of  
latent herpes viruses and therefore, some clinical conditions.



Results

• The crewmember reported a persistent dermatitis, which was  
treated in flight with antihistamines and topical/oral steroids.No  
HSV-1 DNA was detected in any pre-missionsamples.

• Saliva and rash swab samples collected on flight day-82 yielded a 
high HSV-1 viral copies.
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•

•

•

Post-mission saliva samples yielded infectious HSV-1. HSV-1from  
both rash and saliva samples had 99.4% genotypehomology.
Physiological stress biomarkers (cortisol, DHEA, and salivary  
amylase), immune markers (adaptive regulatory and inflammatory  
plasma cytokines) and biochemical profile markers including  
vitamin/mineral status and bone metabolism are also presentedfor  
this case.
These data highlight an atypical presentation of HSV-1 and
underscore the importance of viral screening during clinical
evaluations of in-flight dermatitis to determine viral etiology.
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Tertiary infection using the cells and media from  
the secondary infection. Negative control (left),  
Serial dilution 10-1 (center), and serial dilution 10-5  

(right).

HSV1 in saliva and skin lesion before, during and after  
the spaceflight

Sampling Time  
Point

Saliva Skin Lesion

HSV1  
DNA

HSV1
culture

HSV1  
DNA

HSV1
culture

Pre flight  
(L-180) 0 not done ND not done

Pre flight
0 not done ND not done()

Mid flight  
(FD-82) 28 + 530E+04 +
Landing  

(R+0)
1.67E+0

7 + 2.40E+04 +
Post flight  

(R+30) 0 not done not done not done
Post flight  

(R+90) 0 not done not done not done

Results contd…
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Results and conclusions

Dermatological lesions present during space flight and immediately after returning to  
Earth coincided with elevated circulating inflammatory cytokines, higher HSV-1 DNA  
shedding in saliva, and in the lesion swab. HSV-1 DNA recovered from both skin lesions  
and saliva samples were genome sequenced and found to be nearly identical at the  
consensus genome level. However, the in-flight rash sample contained a far more diverse  
population of viral genomes than the post-orbit saliva sample. The reasons for this are  
not known, but may include differences in immune activation state, exposure to ionizing  
radiation in space, or lesion vs. asymptomatic shedding. Astronaut saliva contains  
increasingly significant viral DNA, during and after spaceflight that can be infectious. For  
that reason, and in response to the data from the current astronaut subject indicating  
that the persistent skin rash may have a viral etiology, we recommend prophylactic 
(vaccine) treatment, where available, to the astronauts before they go into space as a  
countermeasure. Further, we have published a deep space countermeasures protocol to  
restore immune function. This protocol is scheduled by HHC to be ground validated in
Palmer Antarctica and onboard ISS. 5

Plasma cytokines  
concentrations measured  
before, during and after the  
spaceflight showed a significant  
increase in some of the  
Inflammatory cytokines, and  
adaptive immunity cytokine  
suggesting a TH2 shift.
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Conclusions
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Dermatological lesions present during space flight and immediately after returning to  
Earth coincided with elevated circulating inflammatory cytokines, higher HSV-1 DNA  
shedding in saliva, and in the lesion swab.

HSV-1 DNA recovered from both skin lesions and saliva samples were genome  
sequenced and found to be nearly identical at the consensus genome level. However,  
the in-flight rash sample contained a far more diverse population of viral genomes  
than the post-orbit saliva sample. The reasons for this are not known, but may include  
differences in immune activation state, exposure to ionizing radiation in space, or  
lesion vs. asymptomatic shedding.

Astronaut saliva contains increasingly significant viral DNA, during and after  
spaceflight that can be infectious. For that reason, and in response to the data from  
the current astronaut subject indicating that the persistent skin rash may have a viral  
etiology, we recommend prophylactic (vaccine) treatment, where available, to the  
astronauts before they go into space as a countermeasure. Further, we have  
published a deep space countermeasures protocol to restore immune function. This  
protocol is scheduled by HHC to be ground validated in Palmer Antarctica and onboard  
ISS.
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MEDICATIONS KEY
Claratin C 

Zyrtec Z 
Benedryi B 

Prednosone P

Medrol M  

Hydrocortisone Cream H

Valtrex X
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