
Northumbria Research Link

Citation: Stratton, E., Velho, R., Yuen, A., Demetres, A., Laws, Jonathan, Christensen, B., Patel, K., 
Easter, B. and Lehnhardt, K. (2020) A Qualitative Systematic Review of Elevated Ambient Carbon 
Dioxide on Pharmaceutical Stability: Implications for Human Spaceflight. In: Annual Scientific Meeting 
of the Aerospace Medical Association, 23-28 May 2021, Reno. (In Press) 

URL: 

This  version  was  downloaded  from  Northumbria  Research  Link: 
http://nrl.northumbria.ac.uk/id/eprint/44968/

Northumbria University has developed Northumbria Research Link (NRL) to enable users to access 
the University’s research output. Copyright © and moral rights for items on NRL are retained by the 
individual author(s) and/or other copyright owners.  Single copies of full items can be reproduced, 
displayed or performed, and given to third parties in any format or medium for personal research or 
study, educational, or not-for-profit purposes without prior permission or charge, provided the authors, 
title and full bibliographic details are given, as well as a hyperlink and/or URL to the original metadata 
page. The content must not be changed in any way. Full items must not be sold commercially in any  
format or medium without formal permission of the copyright holder.  The full policy is available online: 
http://nrl.northumbria.ac.uk/pol  i  cies.html  

This  document  may differ  from the  final,  published version of  the research  and has been made 
available online in accordance with publisher policies. To read and/or cite from the published version 
of the research, please visit the publisher’s website (a subscription may be required.)

                        

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Northumbria Research Link

https://core.ac.uk/display/362990753?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://nrl.northumbria.ac.uk/policies.html




A QUALITATIVE SYSTEMATIC REVIEW EVALUATING THE IMPACT OF ELEVATED AMBIENT 
CO2 IN ATMOSPHERE ON PHARMACEUTICAL STABILITY 

 
A.Yuen1, R. Velho2, J.M. Laws3, E. Stratton4, K. Patel5, B. Christensen5, M. Demetres1 

B. Easter5, K. Lehnhardt5 

 
 

1Weill Cornell Medicine, New York, NY. (asy9008@med.cornell.edu) 
2University Hospitals Birmingham NHS Trust, Birmingham, UK.  
3Northumbria University, Newcastle, UK.  
4Mayo Clinic, Rochester, MN.  
5Exploration Medical Capability, Human Research Program, NASA 
 

 

INTRODUCTION: Pharmaceuticals are an essential component of the medical system for crewed 

missions. Current research has identified decreased stability in space-flown pharmaceuticals 

compared to ground controls, and this presents a significant risk for future exploration-class 

missions where resupply will be limited. While the cause is not known, the elevated ambient carbon 

dioxide (C02) in the spacecraft atmosphere has been postulated as a potential contributing factor. 

The aim of the review was to determine the impact of higher partial pressure of carbon dioxide in 

the atmosphere on pharmaceutical stability from the available literature.  

METHODS: An extensive search was conducted on the Ovid MEDLINE, Ovid EMBASE, Cochrane 

Library (Wiley), Web of Science Core Collections (Clarivate Analytics), PubSpace, and the NASA 

Technical Reports Server (NTRS) databases from the beginning of records to April 6, 2020. Abstract 

screening was performed on the results in a blinded manner by two authors (KP, BC) and secondary 

screening by full text was performed in a blinded manner by another two authors (AY, RV, ES). The 

Aerospace Medicine Systematic Review Group (AMSRG) quality scoring tool was used to assess the 

quality of included documents and NVivo 12 was used to extract data for thematic analysis.  

RESULTS: The systematic review identified a total of four publications of varying quality out of a total 

of 13,385 documents. There was insufficient data to complete a quantitative comparison. A thematic 

analysis was conducted and revealed two overarching themes: 1) Elevated levels of ambient C02 

may be a precipitating factor leading to pharmaceutical degradation and 2) that pharmaceutical 

repackaging may lead to accelerated degradation profiles.  

DISCUSSION: The lack of quality studies in both terrestrial and space environments affirm a 

literature gap in understanding the effect of elevated ambient C02 on pharmaceutical stability. 

Furthermore, space-flown pharmaceuticals are repackaged for missions due to operational purposes 

and there is terrestrial literature reporting limited stability for pharmaceuticals that were 

repackaged on the ground in dosage administration aids. Further studies are needed to elicit the 

individual impact of higher ambient C02 and repackaging on pharmaceutical stability. 
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