


PURPOSE OF THE STUDY

TO DETERMINE WHETHER EXPOSURE TO HERBICIDE

ORANGE HAS CAUSED ADVERSE HEALTH

IN AIR FORCE PERSONNEL




DESIGN OVERVIEW

- AMATCHED GROUP OF EXPOSED AND UNEXPOSED
AIR FORCE PERSONNEL WERE INVITED TO

PARTICIPATE IN COMPREHENSIVE MEDICAL

AND PSYCHOLOGICAL EVALUATIONS




STATISTICAL APPROACH

"« ANALYSIS BY MAJOR ORGAN SYSTEM

¢ "EQUIVALENT" AND "SIMILAR" = RESULT IS NOT

STATISTICALLY SIGNIFICANT

* "MARGINALLY" AND "BORDERLINE" = P VALUE

BETWEEN 0.05 AND 0.10

* EXPOSURE RELATIONSHIPS IN RANCH HANDS

EVALUATED USING A CALCULATED INDEX _

** THESE RESULTS MUST BE INTERPRETED CAUTIOUSLY




STATISTICAL POWER ™~

* FIXED POPULATION SIZE LIMITS ABILITY TO DETECT
INCREASES IN RARE TYPES OF CANCER (STS, NHL)

* STUDY HAS GOOD ABILITY TO DETECT DIFFERENCES
IN COMMON DISEASES AND GROUPS OF DISEASES
SUCH AS: HEART DISEASE

SYSTEMIC CANCER

4 -BASALCELL SKJNCANCER




PEER REVIEW PROCESS

¢ CHARTER FOR THE ADVISORY COMMITTEE EXPIRED - JAN 1989 S
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PARTICIPATION RATES

* 84% (995/1 188) RANCH HANDS

*75% (1299/1731) COMPARISONS

* 92-93% OF PREVIOUS PARTICIPANTS

CONTINUE IN THE STUDY







GENERAL HEALTH
(CONT)

* SED RATE ABNORMALITIES SIGNIFICANTLY MORE FREQUENT-
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¢ GROUP MEAN VALUES SIMIL AR

** ONLY THREE MEN HAD VALUES ABOVE 100 MM/HR

2 RANCH HANDS; 1 COMPARISON




MALIGNANCY ~

¢ NO GROUP DIFFERENCES IN THE OCCURRENCE OF SYSTEMIC

CANCER BY FREQUENCY, LOCATION, BEHAVIOR

OR TYPE

*¢ STS AND NHL ARE EQUIVALENT IN THE TWO GROUPS

* RANCH HANDS HAVE SIGNIFICANTLY MORE SK[N CANCER

BASAL CELL CARCINOMA . 'i’_cl
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NEUROLOGICAL ASSESSMENT

* RANCH HANDS HAD A SIGNIFICANT INCREASE IN HISTORY - -

OF DEGENERATIVE/HEREDITARY DISEASES

o INCREASE LIMITED TO BENIGN TREMOR

* FIVE OTHER CATEGORIES OF DISEASES ARE EQUIVALENT

-« INCREASE IN BALANCE AND COORDINATION

ABNORMALITIES IN THE RANCH HANDS

s MORE ABNORMALITIES IN ENLISTED GROUND PERSONNEL

*NO GROUP DIFFERENCES IN 29 OTHER NEUROLOGICAL MEASURES




HEMATOLOGY

- ® NO GROUP DIFFERENCES IN:

RED BLOOD CELL COUNTS

HEMOGLOBIN AND HEMATOCRIT

MCV, MCH, MCHC

WHITE BLOOD CELL COUNTS

* MEAN PLATELET COUNT WAS SIGNIFICANTLY _ Jl
Al
2%

ELEVATED IN RANCH HANDS

*e MAGNITUDE OF DIFFERENCES WAS SMALL

**s NONE ELEVATED TO A PATHOLOGICAL RANGE




* GROUP EQUIVALENCE FOR PAST HISTORY OF HEART DISEASE
LL J "“"‘"d\)’k‘rl

* MARGINAL INCREASE IN MEAN DIASTOLIC BLOOD PRESSURE

IN RANCH HANDS; PERCENT ABNORMAL WAS EQUIVALENT

* MARGINAL INCREASE IN CAROTID BRUITS IN RANCH HANDS

* MARGINALLY SIGNIFICANT INCREASE IN ABNORMAL 'LEG PULSES

- IN RANCH HANDS SIMILAR TO FINDINGS IN 1982 - - -

*e NOT SEEN AT THE 1985 EXAMINATION




CARDIOVASCULAR ASSESSMENT
(CONT)
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¢ INCREASE IN BRADYCARDIA IN COMPARISONS

*MARGINAL INCREASE IN ARRYTHMIA IN RANCH HANDS




¢ NO CASES OF CHLORACNE WERE DIAGNOSED
e

* SIGNIFICANTLY GREATER PERCENTAGE OF RANCH HANDS
DEVELOPED ACNE AFTER VIETNAM SERVICE = 0

* DISTRIBUTION OF ACNE NOT SUGGESTIVE OF CHLORACNE

* NO GROUP DIFFERENCES IN ANY OTHER DERMATOLO(}Y
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GASTROINTESTINAL ASSESSMENT

~* NO GROUP DIFFERENCES IN HISTORY OF:
LIVER DISEASE

PEPTIC ULCER

* NO DIFFERENCE IN CURRENT PEPTIC ULCERS OR

LIVER ENLARGEMENT




GASTROINTESTINAL ASSESSMENT
(CONT)

* GROUP EQUIVALENCE FOR :
AST ALT GGT
LDH HDL CHOLESTEROL
TRIGLYCERIDES FASTING Gi_.UCOSE

CREATINE KINASE _ '
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© & 52 VARIABLES ANALYZED
HISTORY OF 1LLNESS
SLEEP DISORDERS

PSYCHOLOGICAL TESTING

* SIGNIFICANTLY INCREASED FREQUENCY OF ABNORMALITIES IN

RANCH HANDS FOR :
47 k3% i5h o 2%
TALKING IN SLEEP FATIGUE

ANTISOCIAL AND PARANOID SCORES ON THE MCM1




PSYCHOLOGICAL ASSESSMENT
(CONT)

* SIGNIFICANTLY INCREASED FREQUENCY OF ABNOQI!

COMPARISONS FOR DEPENDENCY SCORE ON THE MCMI

* THERE WAS A LACK OF CONSISTENCY IN SIMILAR VARIABLES

IN PSYCHOLOGICAL TESTING i
=S
}3 ¥
* SIGNIFICANT EFFECTS OF AGE, ALCOHOL AND “PTSD"

WERE SEEN IN ALL VARIABLES




RENAL ASSESSMENT

* NO DIFFERENCES IN HISTORY OF KIDNEY DISEASE

* NO DIFFERENCES IN PRESENCE OF :
URINARY PROTEIN

URINARY WHITE BLOOD CELLS

URINE SPECIFIC GRAVITY

BUN




ENDOCRINE ASSESSMENT

'NMP ooy e | o o
e MEAN TSH MARGINALLY ELEVATED IN RANCH HANDS BUT

PERCENTAGE ABNORMAL WERE NOT DIFFERENT

* GROUP SIMILARITY FOR:
vl

T3 % UPTAKE TESTOSTERONE s

© 2~-HOUR POST PRANDIAL GLUCOSE

* HISTORY OF ENDOCRINE DISEASE WAS SIMILAR IN THE 2 GROUPS

. FREQUENCIES OF BOTH THYROID AND TESTICLE ABNORMALITIES

WERE S[M]LAR IN THE TWO GROUPS




IMMUNOLOGIC ASSESSMENT

NO GROUP DIFFERENCES FOR:
e CELL SURFACE MARKERS
e FUNCTIONAL STIMULATION STUDIES

e TOTAL LYMPHOCYTE COUNTS

* QUANTITATIVE IMMUNOGLOBULINS




IMMUNOLOGIC ASSESSMENT
(CONT)

* BLACK RANCH HANDS HAD SIGNIFICANTLY HIGHER MEAN

RESPONSES FOR THE NATURAL KILLER CELL ASSAY

*» MEDICAL IMPLICATION IS UNKIm

* AMONG HEAVY SMOKERS, SIGNIFICANTLY MORE RANCH HANDS

HAD "POSSIBLY ABNORMAL" SKIN TEST RESPONSES

*» THERE WERE NO DIFFERENCES IN OTHER CATEGORIES




PULMONARY ASSESSMENT

* MEASURES OF PULMONARY HEALTH WERE GENERALLY SIMILAR

*RANCH HANDS HAD MORE THORAX AND LUNG ABNORMALITIES

ON PHYSICAL F_XAMINATION

~ .
QDVERSE EFFECTS OF SMOKING WERE CLEARLY SEEN A
\_—_—.\______/—__\




EXPOSURE ANALYSES

* ANALYSES USING THE CALCULATED EXPOSURE INDEX WERE

CONDUCTED TO PROVIDE CONTINUITY

* SERUM DIOXIN ASSAY RESULTS INDICATE THE CALCULATED

INDEX IS AN UNRELIABLE INDICATOR OF EXPOSURE

PR
e

* INTERPRETATION OF DOSE-RESPONSE EFFECTS MUST AWAIT

ANALYSES BASED ON SERUM LEVELS OF DIOXIN (FEB 1991)




GROUP

SERUM DIOXIN LEVELS

MEAN MEDIAN

RANCH HANDS

COMPARISONS

27.9 12.4

SAMEK-WT-6~i8 890314




RANCH HAND
SERUM DIOXIN VALUES

957 levds

OCCUPATION NUMBER MEAN MEDIAN RANGE

PILOTS 247 8.4 7.3 0-426
NAVIGATORS 63 9.3 1.1-36.0
OTHER OFFICERS 19 . 6.7 3.0-24.9

ENLISTED FLYERS 152 247 17.2 . 0-195.5

GROUNDENUSTED 407 445 236 05178

SAMEK-WT-6-17 890314







CONCLUSION

THERE IS NOT SUFFICIENT EVIDENCE AT THIS TIME TO
IMPLICATE A CAUSAL RELATIONSHIP BETWEEN HERBICIDE

EXPOSURE AND ADVERSE HEALTH IN THE RANCH HAND GROUP

FURTHER SURVEILLANCE IS INDICATED
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EXECUTIVE SUMMARY
1987 POLLovup HORBIDITY REPQRT

In the Baseline morbidity study, each living Ranch Hand was matched tg
the first living and compliant member of g randomly selected Comparison set
based on age, race, and military occupation, Producing ap approximate 1:1
contrast. The Comparisons had Served {n numergus flying organizations that
transported cargo to, from, and within Vietnam but were not involved in the
aerial Spraying of Herbicide Orange. All previous Participants and refusals,

The followup study was conducted under contract to the Air Force by
Science Applicationg International Corporation, jn conjunction with the
Seripps Clinie and Research Foundation ang the National Opinion Research
Center. Most of the data were collected through face-to-face interviews and

vere monitored by stringent Quality contro), The Statistical analyses yere
based on analysis of variance and covariance, chi-square tests, Fisher’s exact

‘ » logistic fegression, Proportional oddg models,
t-tests, and log~1inear models, all of vhich vere Specified in an analytical

organ system, Th

The questionnaire ang physical ethination data were analyzed by major
e prin th
the Ranch Hand angd Comparison groups based on data from the 1987 followup.

In the analyses in this report, Ranch Hand €Xposure to dioxin was
quantified by ysge of a calculated index based on the quantity of herbicides

containing dioxin Sprayed each month and the number of Ranch Hands assigned to
each OCcupational Category in those month

S.
between the evaluated conditionsg and the calculated index wer




Disease Contro] indicate the calculated index is not ag
dioxin exposure, Therefore, the results of analyses ysi
€Xposure index should be interpreted with caution. A fyl]

Serum assay results to the medical data contained in this
in 1991,

-

report relating the
€port is expected

¥
The fixed size of the Ranch Hand! cohort limits the ability of the Study

» Particularly for the rare Occurrences of goft
tissue sarcoma and nNon-Hodgkin’s lymphoma, The study has virtually ne

Statistical power to detect low to moderate group diffe
malignancies. The study hag good power to detect relative risks of 2.0 or
More vith respect to disease occurring at Prevalences o
the Comparison group, such as basal cell carcinoma,

: PS. There hag been a
decline in the percentage of individuéls reporting thejr health as fair or

poor 1in both groups since the Baseline examination., 4 sdgnificantly greater
Pércentage of Ranch Hands than Cbmparisons, hovever, had abnormal erythrocyte1
sedimentation rates. Only three Participants (two Ranch Hands and one ,
Comparison) hag rates in excess of 100 mm/hr. The Comparison hag lung cancer .
and died in early 1989, 1p Neither of the Ranch Hands was 3 dlagnosis
established during the course of the 1987 followup. 4 significant difference .
vas also detected at the 1985 followup examination, and it vill be important

es between

basal cell carcinomas, ang Ranch Hands had significant or marginal

significant higher frequencies of verified basal cell carcinoma than the
~ Comparisons,

The neurological assessment did not disclose significant findings
detrimental to the health of the Ranch Hands, although several differences
vere noted. Of the Six reported and verified neurological diseases and

analyses for the 30 physical examination variables showed marginally more
X d ;
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motion) occurred with insecticide exposure, Stratified results showed that

1nsecticides, significantly more
this index. 0f those who had
£ abnormalitieg on this jndex
The adjusted analysis for
~by-covariate interactiong

Psychological tests, The

examinations. For these differences,@the Ranch Hand
higher Percentages of abnormalities ot higher mea

The gastrointestinal assessment found no significant group difference for
historical liver disease, historical and current ulcer, and current
hepatomegaly. The Ranch Hand alkaline;phosphatase mean was significantly

lgher than the Comparison mean, but group differences for the other
laboratory examination variables (aspartate aminotransferase, alanine
aminotransferase, gamma-glutamy) transpeptidase, total bilirubin, direct
bilirubin, lactie dehydrogenase, cholesterol, high density lipoprotein [HDL],

cholesterol-HpL ratle, triglycerides, creatine kinase, and fasting glucose)
vere not significant. :

chloracne. No other significant group . differences vere detected in the
remainder of the analyses. The eéxposure index and longituqinal analyses'were
also essentially negative; the fey positive findings vere Inconsistent with
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_variables, and the composite diabetes indicator, vas hip

dose-résponse effects , CDD levels
in the Ranch Hand group, ; f

function, With regard to peripheralfwascular
Mmanifested 4 marginally higher mean liastolie blood Pressure than the

ndividuals with a diastolijc blood ptessure
0'groups. The Ranch

: , . d bruies,
marginally sigpificant, differences vith
Fespect tg femoral pulses, dorsalis

story of kidney
r urinary ocecult blood, urinary vhite
blood cell count, blood yrea nitrogen,i or urine specifie gravity based on

unadjusted analyses. 1In the adjusteq ?nalyses, there wvas p
results that Suggested 3 detriment to either group.

(Ty X) uptake, testosterone, ang 2-hour postprandia]l gl
etween groups, The Percentage of abnérmal levels for each of these

For the immunologic'assessment of the 1987 followup, Ranch Hands and
Comparisong did not differ on the cell surface markers, functional stimulation




These

Mmposite skin feaction tesy than the
Comparisong, Adjusting for Covaria

ad a Possibly abnorma] reading
the Comparisons. ¥ithin the other

Eroup vere ignored, no significany differenceg vere found ip the adjusteq
Analyses, Exploration of the interactions did not 1dentify
Pattern. The adverse effects of Smokin

this Study is free of overt bias ang the
the data vere accurate and valid,
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