Newsletter

THE LONGITUDINAL STUDY OF ASTRONAUT HEALTH

Spring 1995 Volume 4 « Issue 1

Study announcements

New participants in the study

A new class of 19 astronauts has been selected. Comparison participants will be selected over the next few
months to match this new class. For a 3:1 ratio, 57 comparisons will be selected from the current JISC employee:

As has been done in the past, age, sex, and body mass index will be used as matching criteria. Prior to t
class, there were 219 astronauts and 658 comparisons included in the study data base

LSAH Health Life Style Questionnaire
The LSAH Health Life Style Questionnaire was mailed to all study participants in February. If you ha
completed and returned your questionnaire, please do so. These data are important in order to objective
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the study research questions. Even if you have provided much of this information for your medical record in the
past, it is very important to have questions asked of all study participants in the same manner. When questions &

phrased differently, different responses are given and they do not necessarily mean the same thing.

Security of the LSAH data bases

The technology for maintaining data bases is constantly undergoing upgrading. As we make changes in
hardware and in software, we are also upgrading the security procedures. We have recently rewritten the securit

plan and updated the security procedures for the LSAH data base system.

There are some new security programs which are very sophisticated and effective. The LSAH programm
has tested several programs and selected those which most effectively fit the study needs.

The updated security plan puts LSAH in the forefront of an arena that is currently getting a lot of attention
media. While all data bases that contain individual information of any kind should be carefully protected,
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particularly important that medical information be available only to those who are authorized to use that informa-

tion. The LSAH staff is particularly aware of the need for security and rigidly adheres to the policies.

New research questions under consideration
As LSAH develops, additional research questions are considered with respect to the appropriateness
study. Currently under consideration is a question regarding the association of testosterone levels with p
cancer. Treatments of prostate cancer have sometimes successfully involved alterations of testosterone
Whether there is an association between lifelong testosterone levels and an outcome of prostate cancer

for this
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levels.

s not

clear. A few studies have examined baseline levels of the hormone and final outcomes of prostate cancer and
found no association, but little has been reported regarding tracking of testosterone over time prior to diagnosis.
The design of this study facilitates tracking capabilities over long periods. Testosterone levels are not cufrently

part of the battery of laboratory tests completed for routine physical examinations at the JSC clinics. Prig
determining whether this question should be added to the LSAH protocol, the costs of laboratory tests for
mone levels will be evaluated against budgetary restrictions, and closer examination will be completed of
research that has been reported.
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Study announcements continued from page 1

Update on Body Mass Index

Body mass index is a measurement of weight adjusted for height, calculatethaigkg)/height (m)2. A recent
issue of thee SAH Newslettereported body mass index measurements for LSAH participants at baseline. Th
values for the study group at baseline were 23.28 for the astronaut group and 23.34 for the comparison g

e mean
roup. The

most recent physical examination for each study participant has been reviewed, and the group results show a slight

increase in body mass index because of weight gain as study participants age. For this assessment, weigh
for each study participant, as reported on the last physical examination completed in the JSC Clinics, were
mean body mass index for the most recent visit was 24.71 for the astronaut group and 24.37 for the compatr

t and height
used. The
ison group

(see the graphs below). The changes in weight over time for the comparison group is very similar to the change in

weight for the astronaut group. Both groups show a small increase in mean weight since baseline.
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Glaucoma: Are you at risk?

Glaucoma is one of the leading causes of blindnession) does not necessarily result in glaucoma. There are
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the United States. Acommon threatto good vision in middividual tolerances for eye pressure and it can be higher

life, it affects two out of every 100 people over the agethfan average in some individuals without resultin

40.

VITREOUS BODY

Glaucoma is a degenera-
tive disease of the opti
nerve. The optic nerv
sends information from th

what is being seen.
made up of nerve fiber,
from all parts of the retin

PRESSURE

cable contains alarge nu
ber of wires. In glaucom
some of the nerve fibers
become damaged and fai
to transmit signals to th
brain. As a result, ther
may be blind spots which AQUEOUS
usually occur at the outer HUMOR
edges of the field of vision.
This gradual loss of periph-
eral vision often goes un-
noticed until significant op
tic nerve damage has oc-
curred. If nottreated, glau-
comamay affectanincreas- CORNEA
ing number of nerve fiber
causing continued shrink-
ing of the visual field. Th
cause of the nerve damage
in glaucoma is not know
precisely. In most patient
it is associated with in
creased fluid pressure in-
side the eye known as in-
traocular pressure.

OPTIC NERVE
AQUEQUS
HUMOR

IRIS

NORMAL GLAUCOMA

The cornea and lens of the eye are bathed and nourished by a
" fluid (aqueous humor), which is constantly being formed and
drained off. It circulates over the lens and behind the cornea
before leaving through sieve-like outlow structures.

In glaucoma, the outflow structures fail to drain off sufficient

uid. Excessive pressure builds up within the eye. In time, the
The eye constantly pro- fluid. E ' build thin th In time, th
duces and drains fluid. | pressure caused by the fluid build-up destroys sensitive cells
the drainage mechanis.m nWithin the optic nerve and causes loss of sight.

the eye is blocked or re-

optic nerve damage or sub-
sequentloss of vision. Most
individuals with ocular hy
pertension go for years with-
out developing nerve da
age and may never have
damage to the optic nerve.
However, people with ocu-
lar hypertension have a
higher risk of developin
optic nerve damage.

Intraocular pressure is mea-
sured with atonometer. Al-

though several slightly di
ferent types of tonometers
are used, the basic principle
is the same. This test uses
air pressure (in mmHg)

against the outside of the
eyeball to measure the re-
sistant pressure inside the
eyeball. This painless and
non-invasive test is per-

formed on both astronauts
and comparison participants
as part of the routine physi-
cal examination. Normal

intraocular pressure is typi-

cally between 10 and 20

mmHg. If elevated intraocu-

lar pressure is detected,
in-depth evaluation of th
eye is warranted before|a
diagnosis of glaucoma can
be made. Other factors in-
dicative of glaucoma int

clude progressive changes
in the optic nerve and corre-
sponding visual field loss.
The optic nerve can be ex-

stricted, the buildup of fluid will result in an increase iamined directly by looking at the inside of the eye with an
intraocular pressure. It is important, however, to undephthalmoscope whereas peripheral (side) vision testing

stand that high intraocular pressure (i.e. ocular hypertenperformed with an instrument called a perimeter.

continued on page 4
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The graph below shows the intraocular pressures of the
lefteye, which was measured atthe mostrecent physical
examination for the astronaut population and the com-
parison population.

The right eye pressures were also examined and the
distribution of values was very similar to the left eye.
There was no significant difference in the distribution
of intraocular pressures between the two populations.
Mean values of the right eye were 13.5 mmHg for the
astronauts and 13.2 mmHg for the comparisons.
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Glaucoma continued from page 3

There is no cure for glaucoma, but redy
tion of the eye pressure can slow or st
the progressive damage to the optic nerv
There are various treatment modaliti¢
(e.g., eye drops, oral medication, and s
gery) available that are used to redu

pressure by improving fluid drainage.

When glaucomais recognized and treat
early, loss of sight is almost always pr
ventable.

Other conditions and characteristics th
increase the risk of glaucoma include:

* aging,

« family history of glaucoma,

* African ancestry,

* diabetes,

high blood pressure,

* long-term treatment with steroid
medication, and

e eye injury or surgery.

It is possible to have glaucoma without
experiencing any symptoms, but the
common signs and symptoms include:

« frequent and unsatisfactory changes
of eyeglasses,

* inability to adjust vision to darkened
rooms, i.e., movie theaters,

* |oss of vision,

* blurred or foggy vision, and

* rainbow-colored rings around lights.

If you experience any of these symp-
toms, discuss them with your doctor.
An eye examination may be recom-
mended.
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Serum CPK reported in LSAH participants

As with past newsletters, the LSAH continues to use the newsletter to inform you about various tests performe

during your routine physical exams. This issue features the laboratory test for the enzyme Creatine Phosp
or CPK.

hokina:s

CPK is an enzyme found in skeletal muscle, cardiac muscle, and the brain, all of which have elevated serum leve

of CPKwhen stressed, Therefore, monitoring the serum level of CPK isimportant because elevateiedaate
a serious health disorder, such as heart attack, stroke, or brain tumor.

However, other factors such as age, sex, and exercise also affect CPK levels. Infact, elevated CPK is commo

ninadt

who exercise regularly. Normal levels of serum CPK vary from 0 to approximately 188 micrograms per liter. Different
laboratories may report slightly different upper limits as within the normal range because of differences in test

procedures and population differences.

CPK VALUES FOR SAMPLE POPULATION
211 Participants, 1992-1994

During exercise, especially of the hig
intensity burst type, considerable amou
of CPK leak into the extracellular fluid anc
plasma as a result of changes in membr
activity. The type of exercise and the

duration affect the elevation of serum CPk &°
Non-weight-bearing activities such asro
ing and swimming cause less pronounce 60
CPK elevations than comparable weigh
bearing events. CPK elevations have be:
found to be linear with the duration
exercise up to 5.5 hours. Longer duratior

of exercise are associated with an accel¢ 20
ated increase in CPK.
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Exercise-induced increases in the level ( 0-187 188-375 376-563 564 +
serum CPK are temporary. Resting lev
of CPK changes generally become elevat

during exercise days and then return|: Hl Astronauts (n=56) I comparisons (n=155)
normal levels during rest days. Peak
serum CPK have been reported to occur at  The graph above depicts CPK values for a sample (211) of the
5 minutes, 11 hours, 24 hours, 25 hours, [SAH participants. This subset of lab values was examined to
and even 4-6 days following exercise. With  determine the differences in serum CPK between the astronauts
continued physical activity, CPK levels  and the comparison participants.

remained elevated. Resting levels of se=

rum CPK are higher in exercised trained individuals than in untrained ones.

micrograms/L

CPK elevations vary with age and sex. Older individuals are less likely to have elevations after exercise
middle-aged or young adults. Women are more likely to have exercise induced elevations than are men.

than ar

Some researchers suggest that muscle cell permeability increases during exercise and others think that mus
degeneration and necrosis occurs. Muscular soreness has been reported to accompany elevated CPK levels.

While increases in serum CPK are common in adults who exercise, there are also pathological states

, such

myocardial infarction or heart attack, that may be accompanied by an increase in serum levels of CPK. Serum CP

continued on page 6
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CPK continued from page 5

is used as an indicator of muscle integrity with the levelwbmen after step exercise and in highly trained female
specific isoenzymes aiding in the diagnoses regardiegdurance runners. Inthe absence of symptoms and other
which type of muscle (cardiac, skeletal, or brain) has bgasitive physical examination information, elevated CPK
stressed. MB is not usually considered sufficient evidence of a

heart attack.
There are two isoenzymes, i.e., chemically different but

functionally identical forms of CPK. The isoenzymédentification of these isoenzymes requires laboratory

produced in the brain is identified as CPK B and thesting procedures not routinely completed for LS
isoenzyme produced in muscle is identified as CPK M. Approximately 16 percent of the 211 CPK tests c
arule of thumb, cardiac muscle stress produces CPK Mieted for the LSAH participants during 1992-94 repo
and skeletal muscle stress produces CPK MM. CPK BRevated serum levels (see graph). During this

AH.
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is an indicator of stress of brain tissue and is not usugtigriod, about half of that 16 percent of laboratory tests

examined in routine physical examinations unless theraigre also examined for the isoenzymes. The isoenz
a suspicion of stroke, tumor, etc. identified in these tests have consistently been CPK

These data suggest that study participants are exer
There are divergent opinions about the proportion of CRIor to physical examinations. Questions regarding
MB in skeletal muscle as well as about the proportionaifd frequency of exercise routinely asked during

ymes
MM.
cising
type
the

total CPK in association with acute myocardial infarctioexamination aid the physician in assessing the relation-

Studies have shown large elevations in CPK MB in sorskip between elevated CPK values and recent exer

If you want a copy of your exam results,

please complete and sign a release form while you are visiting the Clinic for
your examination. The form is calledPrivacy Act Disclosure Authorization
and Accounting Record (DAAR)r NASA Form 1536.

If you have a new address or phone number,
please let us know by callin(f13) 212-1362 or (713) 483-5785
or write us at
Longitudinal Study of Astronaut Health
Flight Medicine Clinic/SD26
Johnson Space Center/NASA
2101 NASA Road 1
Houston, Texas 77058-3696

cise.




