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Acute hepatitis B is grounding until liver 

enzymes return to normal.  

Chronic hepatitis B is disqualifying and requires a 

waiver.  Any chronic hepatitis B infection that 

produces a symptomatic relapse is disqualifying 

and will not be waived.(In the US military,)

Clinical Practice Guideline  for  VIRAL HEPATITIS  August 2, 2006

Aerospace Medical Association by their constituent organization American Society of Aerospace Medicine 

Specialists



civil aviation treatment with any form of 

Interferon alpha is disqualifying.  

This is due to its side effect profile.  Chronic 

hepatitis B may be qualifying, if it is stable.

Clinical Practice Guideline  for  VIRAL HEPATITIS  August 2, 2006

Aerospace Medical Association by their constituent organization American Society of Aerospace Medicine 

Specialists



Global Prevalence of HBV Infection by Country

45% of the world 

population live in areas 

with a high CHB 

prevalence (≥8% of the 

population) 

43% live in areas with 

intermediate CHB 

prevalence (2% to ˂8% of 

the population).[10]



In Thailand

HBsAg pooled prevalence estimate was 5.1%

HCC is the number one leading cancer of thai 

male population.

HbsAg related HCC is the main problem in 

Thailand .
Charline Leroi,Pierrick Adam,Woottichai Khamduang,Suttipong Kawilapat,Nicole Ngo-Giang-
Huong,Sumet Ongwandee,Suchada Jiamsiri,Gonzague Jourdain         International Journal of 
Infectious Diseases  October 2016



non aviation RTAF population (ca.16000/year)   

annual medical check up list are 

CBC   blood chemistry 

chest radiograph

and urine examination.

RTAF population ab initio admission no HBsAg 

screening.



at division of Preventive Medicine Directorate of Medical Services

not included 12 Wing Air Force Bases outside Bangkok



since recent decades ,

all cadets from Military school,aircrew 

and aviation personnel will be screened 

HBsAg only at entrance process , 

if positive will be disqualified.

Medical Conditions for other Military recruitment 

in Thailand do not screen HBsAg .



medical check up and licensing of RTAF aircrew ,commercial 

air crews ATC and aviation personel (ca.5000+14,000/ year)

at Institute of Aviation Medicine RTAF 



Chronic hepatitis is a more significant 

aeromedical problem.  fatigue and malaise, 

affecting safety of flight,indefinite amount of time.  

progress to chronic liver disease, cirrhosis, or 

hepatocellular carcinoma.  

Clinical Practice Guideline  for  VIRAL HEPATITIS. American Society of Aerospace Medicine Specialists 

August 2, 2006



EASA AMC Med B.0.35: 

Infectious Hepatitis is disqualifying.  A fit assessment 

may be considered after full recovery.

Hepatitis B   

Acute hepatitis B is disqualifying.  Certification may 

be considered upon full recovery (viral clearance).

Acceptable Means of Compliance and Guidance Material to Part-MED1 European Aviation Safety Agency 

15 December 2011 



EASA AMC Med B.0.35: Infectious Hepatitis is disqualifying.  A fit 

assessment may be considered after full recovery. 

Chronic hepatitis B – Certification may be considered in pilots in the immune tolerant’ 

or inactive HBV carrier state.

Pilots are required to submit a report from a liver specialist, to include:

● History of infection          Current symptoms

● Stability of condition        Liver Function Tests

● HBV serology                  HBV DNA levels

● Alpha-foetoprotein (AFP)    Report of ultrasound of the liver.

Requirement for treatment is disqualifying.

Acceptable Means of Compliance and Guidance Material to Part-MED1 European Aviation Safety Agency 

15 December 2011 



2018 FAA
GUIDE FOR AVIATION MEDICAL EXAMINERS





2017 CPL medical certificate by 

Civill Aviation Authority of Thailand 

any symptomatic hepatitis of any type in infectious 

stage is disqualified,after treatment with asymptomatic 

or with immunity (antibody) will be qualified.  



cirrhosis and hepatocellular carcinoma will 

lose pilot license permanently with 

financial compensated by insurance -

company



Selection of main airlines commercial pilot in 

thailand are qualified without HBsAg positive with 

MOU for few decades. 



Material and Method 



• Population :  RTAF personnel 

annual medical check up

• Prospective cohort study 

from 1 November 2016 to 31 October 2017

screening with HBsAg test repeat to confirm

with HBsAg and antiHBcAb 

HBsAg quantitative test

• Age 20 to 60 years of age

• Gender both male and female 



HBsAg test brand certified

by immunochromatography assay

high sensitivity and specificity

95 and 100%,

positive and negative predictive

values were 100 and 99.7%,

respectively.

A rapid immunochromatographic assay for hepatitis B virus screening.

Lemon SM, Doo E, Ghany MG, Miskovsky E, Woods GL, Park Y, 

Hoofnagle JH. J Viral Hepat. 2003 Jul;10(4):331-4.Lau DT1, Ma H, 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Lemon%20SM%5bAuthor%5d&cauthor=true&cauthor_uid=12823602
https://www.ncbi.nlm.nih.gov/pubmed/?term=Doo%20E%5bAuthor%5d&cauthor=true&cauthor_uid=12823602
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ghany%20MG%5bAuthor%5d&cauthor=true&cauthor_uid=12823602
https://www.ncbi.nlm.nih.gov/pubmed/?term=Miskovsky%20E%5bAuthor%5d&cauthor=true&cauthor_uid=12823602
https://www.ncbi.nlm.nih.gov/pubmed/?term=Woods%20GL%5bAuthor%5d&cauthor=true&cauthor_uid=12823602
https://www.ncbi.nlm.nih.gov/pubmed/?term=Park%20Y%5bAuthor%5d&cauthor=true&cauthor_uid=12823602
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hoofnagle%20JH%5bAuthor%5d&cauthor=true&cauthor_uid=12823602
https://www.ncbi.nlm.nih.gov/pubmed/12823602
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lau%20DT%5bAuthor%5d&cauthor=true&cauthor_uid=12823602
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ma%20H%5bAuthor%5d&cauthor=true&cauthor_uid=12823602


Excluded :

- false positive HBsAg

- pre existing Hepatocellular Carcinoma

- preexisting  treatment of HBV hepatitis 

- anti HCV positive

- excessive alcohol drinking

- alcohol dependent



Initial data include
1 personal history : age gender HT BW 

family history  history of HBV test or treatment 

smoking  alcohol  personal disease etc.

2 blood test : blood chemistry CBC 

HBsAg   HBsAg quantitative

anti HCV  HBV DNA HBeAg  antiHBcAb

3 fibroscan

4 ultrasonogram of upper abdomen



fibroscan for hepatic elasticity



fibroscan > 6.5



Several HCC risk scores based on risk factors

such as cirrhosis, age, male gender,

and high viral load have been used, and have optimal 

negative predictive values of ≥ 95%.

Most of these have been derived from, and internally 

validated in, treatment-naïve Asian CHB patients.

Prediction models of hepatocellular carcinoma development in chronic hepatitis B patients,Hye Won Lee

and Sang Hoon Ahn World J Gastroenterol. 2016 Oct 7; 22(37): 8314–8321.

https://www.ncbi.nlm.nih.gov/pubmed/?term=Lee%20HW%5bAuthor%5d&cauthor=true&cauthor_uid=27729738
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ahn%20SH%5bAuthor%5d&cauthor=true&cauthor_uid=27729738
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5055862/


HCC prediction models,

including IPM (Individual Prediction Model) score,

CU-HCC (Chinese University-HCC) score,

GAG-HCC (Guide with Age, Gender, HBV DNA, Core Promoter Mutations

and Cirrhosis-HCC) score, NGM-HCC (Nomogram-HCC) score,

REACH-B (Risk Estimation for Hepatocellular Carcinoma in Chronic 

Hepatitis B) score,

and Page-B score.

Prediction models of hepatocellular carcinoma development in chronic hepatitis B patients,Hye Won Lee

and Sang Hoon Ahn World J Gastroenterol. 2016 Oct 7; 22(37): 8314–8321.

https://www.ncbi.nlm.nih.gov/pubmed/?term=Lee%20HW%5bAuthor%5d&cauthor=true&cauthor_uid=27729738
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ahn%20SH%5bAuthor%5d&cauthor=true&cauthor_uid=27729738
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5055862/


Accurate prediction of HCC risk is important

for decisions on antiviral therapy and HCC 

surveillance.

The REACH-B score a community cohort of non-

cirrhotic, better applied in the primary care setting.

Can we use HCC risk scores to individualize surveillance in chronic hepatitis B infection?  J Hepatol. 2015 

Sep; 63(3):722-32.Wong VW, Janssen HL.

https://www.ncbi.nlm.nih.gov/pubmed/26026875
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wong%20VW%5bAuthor%5d&cauthor=true&cauthor_uid=26026875
https://www.ncbi.nlm.nih.gov/pubmed/?term=Janssen%20HL%5bAuthor%5d&cauthor=true&cauthor_uid=26026875


The GAG-HCC and CU-HCC scores were 

derived from hospital cohorts and include 

cirrhosis as a major integral component.

more applicable to patients at specialist clinics, 

the diagnosis of cirrhosis based on routine 

imaging and clinical parameters can be 

inaccurate.

Can we use HCC risk scores to individualize surveillance in chronic hepatitis B infection?  J Hepatol. 2015 

Sep;63(3):722-32. doi: 10.1016/j.jhep.2015.05.019. Epub 2015 May 27.

https://www.ncbi.nlm.nih.gov/pubmed/26026875


REACH-B Score for Hepatocellular Carcinoma (HCC)

Estimates risk of hepatocellular carcinoma (HCC) in patients with 

chronic hepatitis B non cirrhotic.

in  liver stiffness measurement (LSM) using transient 

elastography to predict HCC.LSM-HCC score constructed from 

LSM, age, serum albumin and HBV DNA level is accurate to 

predict HCC in CHB patients.



https://www.mdcalc.com/reach-b-score-hepatocellular-

carcinoma-hcc#creator-insights



This 



the 1 percent rule risk threshold that is 

applied to the medical fitness of pilots.

The "1 percent rule" states that a 1% per 

annum risk of medical incapacitation is the 

threshold between acceptable and 

unacceptable.

Watson, Dougal B. (January 2005). "Aeromedical decision-making: an evidence-based risk management 

paradigm". Aviation, Space, and Environmental Medicine. 76 (1): 58–62. PMID 15672988.

http://www.ingentaconnect.com/content/asma/asem/2005/00000076/00000001/art00010
https://en.wikipedia.org/wiki/PubMed_Identifier
https://www.ncbi.nlm.nih.gov/pubmed/15672988


EASL 2017 

management of hepatitis B virus infection 

European Association for the Study of the Liver 





in Thailand family history is very strong indicator 

of HCC risk but the magnitude of the risk has not 

been well studied.



First-degree relatives of patients with HCC have a 2-fold 

increase in HCC incidence.

The effect of family history appears to be synergistic to HBV 

carriage.

1 Synergistic effects of family history of hepatocellular carcinoma and hepatitis B virus infection on risk 

for incident hepatocellular carcinoma. Loomba R et al. Clin Gastroenterol Hepatol 2013 Dec; 11:1636.   2 

Family History Is Important in Assessing HCC Risk in Chronic HBV Infection Atif Zaman, MD, MPH

Associate Editor NEJM JOURNAL WATCH GASTROENTEROLOGY  January 13, 2014 

https://www.jwatch.org/editors/AU967?editor=Atif%20Zaman,%20MD,%20MPH
http://www.jwatch.org/gastroenterology


grouping by risk factors 

1 male age > 40 female > 50.

2 family history of HCC or CLD

3 significant hepatic fibrosis 1/4 of

3.1 physical examination cirrhotic stigmata   

3.2 fibroscan >5.9

3.3 U/S inhomogeneous parechyma to cirrhotic pictures

3.4 fibrotest > F2

4  history of chronic hepatitis > 6 months

SGOT > 37 U/L

SGPT > 42 U/L

5  HBV-DNA level > 2000 IU/mL

6  HBeAg positive  

gp III

> or= 3 

numbers

gp I

0-1 number

gp II

not I and III



group I   only follow up HCC surveillence. 

group II  should have follow up until fullfill  

indication criteria of treatment. 

group III active group : definitely must treat 

according to guideline  more than 3 in 5. 



RESULT



Result 1

Total 15436 cases of RTAF population 

77.25% male   22.75% female  

Abnormal transaminase enzyme 1711 cases  

HBsAg positive 611 case 

or 3.96 % of prevalence rate.



Active Diease gp

schemic flow chart of risk ranking

15436 cases 611

366

60 %complete work up

3 cases of

advanced cancer 

fibro > 6.5 

132 cases

fibro < 6.5

183 cases
> 10 reach B 

scores 31 cases

HBsAg positive

male 122/309

female 10/59



male from over 40 years of age 5 % prevalence 

ratio of HBsAg positive/total number  611/15436 (3.96%)

age (years)

number of male gp

(%)

number of female gp

(%)

21-30 77/3190 (2.4) 14/1017 (1.3)

31-40 95/2252 (4.2) 27/933 (2.8)

41-50 154/2853 (5.3) 9/501 (1.7)

51-60 186/3586 (5.1) 39/1054 (3.7)

all age group 512/11925 (4.3) 99/3511 (2.8)



Result 2
minimum prevalence rate in each age group in 

male from over 40 years of age are almost 5 %.

Under 40 years of age prevalence rate is 

increase with age. 

In female prevalence rate increase by age 

getting older prevalence is higher.



Result 3
Naive HBsAg positive with complete study 

and follow up evaluation 366 cases. 

advanced asymptomatic Hepatocellular Carcinoma 

(HCC) in this screening was positive 2 cases 

or minimum prevalence rate of 546 per 100,000 persons.

HCC 305 /100000* Thai population                             

● * Hepatocellular carcinoma screening and surveillance in 2293 chronic hepatitis B patients in an endemic area. World J 

Gastroenterol. 2016 Sep 14; 22(34): 7806–7812.Tawesak Tanwandee, and Chirayu U Auewarakul

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5016381/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tanwandee%20T%5bAuthor%5d&cauthor=true&cauthor_uid=27678364
https://www.ncbi.nlm.nih.gov/pubmed/?term=Auewarakul%20CU%5bAuthor%5d&cauthor=true&cauthor_uid=27678364


Result 4
Naive HBsAg positive with complete study 

and follow up evaluation 366 cases. 

advanced asymptomatic Cholangio Carcinoma Carcinoma (CCA) 

in this screening was positive 1 case 

minimum prevalence rate    1/15463*100000

RTAF minimum prevalence  = 6.48/100000                         

national prevalence CCA 5.5 / 100000 **
● ** National and Subnational Population-Based Incidence of Cancer in Thailand: Assessing Cancers with 

the Highest Burdens Shama Virani , Surichai Bilheem , Wasan Chansaard , Imjai Chitapanarux 4 ID , et 

al cancers 2017, 9, 108



2 asymtomatic advanced HCC +1 CCA

male 36 

years old

male 58 

years old

CCA 

male 57 

years old

SR 6 mo

two TACE embolization 

and HCC ruptured massive bleedding 

hepatic failure 

SR 9 mo 

partial hepatectomy  

and hepatic failure 4 mo. P/O

SR 4 mo

Targeted therapy: 

with Tyrosine 

kinase inhibitors 

Sorafenip
lung metas. +hepatic 

failure 

all pass away 

4-9 mo after DX



2 asymtomatic advanced HCC + 1 CCA

male 58 

years old

SR 6 mo

two TACE embolisation

ruptured HCC and 

massive bleeding hepatic 

failure BX

SR 9 mo 

partial hepatectomy  

and hepatic failure 4 mo. P/O

SR 4 mo

Targeted therapy: 

with sorafenip 

Tyrosine kinase 

inhibitors
lung metas +hepatic 

failure BX



Although annually checkup every year

without hepatitis B test,HCC and cirrhosis 

may be not detected in every age group.



Result 5

Active viral replication 

with HBeAg positive 

or HBV DNA > 170,000,000 IU/mL  

total 54 cases



Result 6 Both gender

age gp 21-30 years old  62/366  16.94 %   

HBeAg positive or higher viral load 22/62 

high risk in gp III 36/62  

age gp 31-40 years old 81/366  22.13 %   

HBeAg positive or higher viral load 14/81  

high risk in gp III  44/81   



Result 6 Both gender

age gp 41-50 years old 93/366  25.40 %

HBeAg positive or higher viral load 11/93

high risk in gp III    68/93                                   

age gp 51-60 years old 128/366

HBeAg positive or higher viral load 7/128

high risk in gp III 85/128 



group 1 group 2 group 3 total

years old number % group I number % group II number % group III total number %

20 to 30 1 0.27 25 6.83 36 9.84 62 16.94

31 to 40 0 0 37 10.11 44 12.02 81 22.13

41 to 50 0 0 25 6.83 68 18.58 93 25.41

51 to 60 0 0 44 12.02 86 23.50 130 35.52

1 0.27% 131 35.79% 234 63.93% 366 100.00%



more than half both gender in high risk

total 366 

cases

% 

gender

%HBeAg % group 

I

% group 

II

% group

III

male 84.43 15.86 0.3 34.0 65.7

female 15.57 8.77 0 45.60 54.38



Discussion and conclusion



HBsAg positive male RTAF population 

63.96 % in high risk group III require 

urgent or immediate therapeutic 

intervention to prevent long term 

complications. 



HBsAg positive in RTAF population 

without significant hepatic fibrosis have at 

least 16.94 % with opportunities to 

develop HCC in 3 to 5 years more than

1 %  without therapeutic option.



Lower prevalence rate 2.4% in (21-30 years old) 

younger age group after national whole country 

expanded vaccination program implementation in 

1992 compare to over 4-5 % in male older age 

group.

Hepatitis B seroprevalence in Thailand: 12 years after hepatitis B vaccine integration into the national 

expanded programme on immunization.Chongsrisawat V1, et al Trop Med Int Health. 2006 Oct;11(10) :1496-

502.

https://www.ncbi.nlm.nih.gov/pubmed/?term=Chongsrisawat%20V%5bAuthor%5d&cauthor=true&cauthor_uid=17002723
https://www.ncbi.nlm.nih.gov/pubmed/17002723


The REACH-B score derived from a 

community cohort of non-cirrhotic 

patients and is better applied in the 

aviation setting with high sensitivity and 

may be lower specificity.

Can we use HCC risk scores to individualize surveillance in chronic hepatitis B infection? Journal of 

Hepatology Volume 63, Issue 3, September 2015, Pages 722-732 Vincent Wai-SunWong Harry L.A. 

Janssen

https://www.sciencedirect.com/science/journal/01688278
https://www.sciencedirect.com/science/journal/01688278/63/3
https://www.sciencedirect.com/science/article/pii/S0168827815003463#!


other various HCC predictor models, 

derived from hospital cohorts and include 

cirrhosis as a major integral component 

may be more applicable to patients at 

specialist clinics.

Can we use HCC risk scores to individualize surveillance in chronic hepatitis B infection? Journal of Hepatology 

Volume 63, Issue 3, September 2015, Pages 722-732 Vincent Wai-SunWong Harry L.A. Janssen

https://www.sciencedirect.com/science/journal/01688278
https://www.sciencedirect.com/science/journal/01688278/63/3
https://www.sciencedirect.com/science/article/pii/S0168827815003463#!


Overall, these scores have high negative 

predictive values of over 95% in 

excluding HCC development in 3 to10 

years.

Can we use HCC risk scores to individualize surveillance in chronic hepatitis B infection? Journal of Hepatology 

Volume 63, Issue 3, September 2015, Pages 722-732 Vincent Wai-SunWong Harry L.A. Janssen

https://www.sciencedirect.com/science/journal/01688278
https://www.sciencedirect.com/science/journal/01688278/63/3
https://www.sciencedirect.com/science/article/pii/S0168827815003463#!


Engaging aircrews with CHB in the continuum of care.

Most of infected individuals are asymptomatic until the 

development of cirrhosis or HCC.

In developed country, only 30% of infected individuals are 

aware of their diagnosis, and only a small fraction of these 

individuals are linked to care . 

Due to delayed diagnosis until the development of cirrhosis or 

HCC, the morbidity and mortality risks are greatly increased. 

Therefore, identification of infected individuals early in their 

disease is critical.



Appropriate risk group should be fully 

investigated and treatment until viral and 

clinical are well controlled.

This study may provide some 

informations for AME to monitor the 

treatment and progression of disease. 



aircrew with HBsAg positive

1 identify active group and high risk group 

FH age gender transminase AFP HBV-DNA HBeAg HBsAg 

quatitative and signify stage of hepatic fibrosis  

2 use appropiate HCC risk score models to assess each 

check up

3 obesity and diabetes also have higher risk of HCC . by the 

increased fibrosis progression  and lesser response of 

fibrosis regression after Rx . 

4 treatment regimen with interferon is disqualified

5 entecavir and tenofovir are better effective and less side 

effects,may be considered without limitation.

Risk Factors for the Development of Hepatocellular Carcinoma in Thailand. Taned Chitapanarux*,1 

and  Kannika Phornphutkul1,2  J Clin Transl Hepatol. 2015 Sep 28; 3(3): 182–188.

https://www.ncbi.nlm.nih.gov/pubmed/?term=Chitapanarux%20T%5bAuthor%5d&cauthor=true&cauthor_uid=26623264
https://www.ncbi.nlm.nih.gov/pubmed/?term=Phornphutkul%20K%5bAuthor%5d&cauthor=true&cauthor_uid=26623264
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4663199/


Conclusion (1)

With out screening and interval control 

with optimal test in naive HBsAg carrier 

or chronic hepatitis B have chance to 

develop HCC or cirrhotic complications. 



Conclusion(2)

Thai commercial pilots or aircrews ATC and 

other aviation personnel in older age group 

(at least more than 50 years old) should have 

HBsAg screening and identified of risk 

factors. 



Thank you 


