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INTRODUCTION:

Women are playing increasing roles in active duty military service and suffering unexplained
adverse outcomes of pregnancy. In the Navy, up to 20% of enlisted women become pregnant
each year and nearly 15% of these pregnancies suffer adverse effects. The percentage is in
excess of that experienced in most other U.S. female populations and despite a number of
preliminary investigations, the difference does not appear to be related to environmental
exposures.

Some of the traditional factors associated with adverse outcomes of pregnancy such as limited
access to prenatal care or poor nutritional status are not operative among naval personnel,
nonetheless at least 10% of Navy live births are premature (< 37 weeks gestation) or low birth
weight. In addition, previous studies have indicated among pregnant, enlisted women,
spontaneous abortions occur in 9.9%, 2.7% of pregnancies are ectopic and 1.5% result in fetal
death (0.7% early and 0.8% late). Bacterial infections of the lower genital tract may in part
explain poor pregnancy outcome.

Preterm birth complicates 8-10% of all pregnancies in the U. S. and is the leading cause of infant
morbidity and mortality in the U.S. We have previously shown that Ureaplasma urealyticum
(Uu) is the single most common microorganism isolated from the chorioamnion of women in
spontaneous labor with intact membranes and in whom there are no chances for cervicovaginal
contamination of the placenta (i.e. they delivered by cesarean section with intact membranes).
Furthermore, ureaplasmal infection of the chorioamnion in the absence of other bacteria was
associated with birth < 37 weeks even after multifactorial analysis to adjust for labor and other
obstetric and demographic factors that could confound the association. Infection was inversely
related to gestational age and birth weight. Other related studies indicate that ureaplasmal
infection is a significant cause of respiratory disease, meningitis and death in very low birth
weight infants.

The major goal of the proposed study is to define those women who are at risk for adverse
pregnancy outcomes and to determine whether chorioanmion infection, in particular infection
with Uu, is associated with these outcomes, specifically premature birth. This will allow us to
identify factors that may predict invasion and premature birth. We will determine if the presence
of BV is a risk factor for ureaplasmal invasion of the chorioamnion. Potential confounders of
these data will be controlled through multivariate analyses. They include the presence of other
sexually transmitted pathogens, in particular Chlamydia trachomatis, Nisseria gonorrhoeae,
Group B streptococci, Trichomonas vaginalis, Mycoplasma hominis, and Mycoplasma
genitalium.

BODY:

Experimental methods to be used in this study are identical to those detailed in the original
proposal.

During the last year, we have enrolled an additional 1,709 patients for a total of 3,464. Our
enrollment rate has decreased but the overall number of patients seen has increased since we
added self-swabbing of patients to the protocol as discussed in last year's report. We are
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constantly looking for ways to improve the numbers seen and to increase the numbers of those
consenting. Enclosed in Appendix I is an example of a patient brochure that is given to each
patient seen in the prenatal clinic prior to being seen by the study enroller. We felt that this was
a good way to introduce the study to patients and to generate interest. Also included in
Appendix I are samples of bookmarks with helpful pregnancy tips that are given to each patient
that enrolls.

Demographics of the enrollees that have been analyzed to date (those attending the Naval
Medical Center San Diego Obstetrics clinic for their first pre-natal visit) and consenting to
participate in the UAB Study are demonstrated below:

Age Range 14-46
N (%)

Race
White 1171 (53.4)
Asian/PI 318 (14.5)
Black 303 (13.8)
Spanish/Hispanic 289 (13.2)
Other 87 (4.0)
Eskimo/Aleut./American Indian 16 (0.7)
Multiple race 10 (0.5)

Military Status
Navy 437 (21.9)
Retired Military 17 (0.9)
Marine 18 (0.9)
Reserve 12 (0.6)
Army 1 (0.1)
Public Health 1 (0.1)
National Guard 1 (0.1)
Civilian 1511 (75.6)

Of the 2,205 women that have enrolled in the UAB study and whose outcome data have been
analyzed, 2,101 have slides that were analyzed for BV by the Nugent Gram Stain method.
384/2101 (18.3%) are positive for BV (a score of > 7). Trichomonas has been isolated from 19
patients (0.9%). These were consistent with last year's report. Ureaplasma urealyticum (Uu)
and Mycoplasma species (Myco sp.) have been isolated from 1234/2190 (56.3%) and 226/2190
(10.3%) respectively. A breakdown of results are found in Table 1.

Table 1
Ureaplasma urealyticum, Mycoplasma species and Bacterial Vaginosis

Pre-natal Screens
N=2,101

BV Uu MYCO SP NEG BV+Uu BV+MYCO SP BV+Uu+MYCO SP Uu+MYCO SP OVG*
only only only

N 85 890 8 750 139 13 147 58 11
% 4.0 42.4 0.4 35.7 6.6 0.6 7.0 2.8 0.5

*Overgrown with bacteria
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A subset of these patients were recently analyzed for a presentation at this year's American
College of Obstetrics and Gynecology, The Armed Forces district meeting in Kissimmee, FL
being held October 18-21, 1998. This project was to examine the prevalence of BV in active duty
and non-active duty women attending the prenatal clinic at NMCSD. A copy of the poster can
be found in Appendix II.

This study has afforded us the opportunity to follow a large cohort of women as to their delivery
outcome. In addition to the women that meet our study criteria and have their placentas, etc.
submitted for culture workup, we have collected outcome data on the delivery status of all
women that have enrolled in the UAB study at their prenatal visit. This information has been
crucial in determining the overall pregnancy outcomes for this population. The outcomes of
those deliveries are summarized in Table 2. Flowcharts describing the types of delivery of this
patient population at the Naval Medical Center San Diego (NMCSD) are found in Figures 1 and
2.

Table 2
UAB Study Pregnancy Outcome

N=1851
Full Term Deliveries > 37 weeks gestation 1479
Preterm Deliveries 25-36 weeks gestation 157
IUFD 18
SAB 190
Abortion/TAB 7

By following these outcomes, we have a better understanding of the population that we are
studying. We have looked closer at those women whose outcomes were Intra-uterine fetal
demise (IUFD), spontaneous abortion (SAB) and preterm deliveries. As compared to term
deliveries, the infection status is found in Table 3.

Table 3
Cultural Status of Prenatal Patients

BV Uu MYCO SP BV + Uu BV + Uu+MYCO BV + MYCO Uu+MYCO NEGATIVE
only only only SP SP SP

IUFD 0 6 0 1 4 0 0 7
(N =18) (0%) (33.3%) (0%) (5.5%) (22.2%) (0%) (0%) (38.9%)

SAB 9 65 2 7 13 3 4 55
(N = 158) (5.7%) (43.6%) (1.3%) (4.7%) (8.7%) (2.0%) (2.7%) (36.9%)

Preterm 4 64 1 11 12 1 6 50
(N=150) (2.7%) (42.7%) (0.7%) (7.3%) (8.0%) (0.7%) (4.0%) (33.3%)

Term 63 624 2 97 89 6 35 531
(N=1447) (4.35) (42.9%) (0.1%) (6.7%) (6.1%) (0.4%) (2.4%) (36.5%)

These groups will be very interesting to watch as our overall numbers increase.
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The current C-section rate of delivery is between 14% and 18%. This rate is much lower than
the predicted rate from which we based our original proposal. We have since changed our
protocol to include all C-section deliveries regardless of membrane status and have received
approval to culture the placentas from all preterm deliveries (< 34 weeks). To date, we have
analyzed the cultural data from 367 women (singleton births only) that have met study criteria
i.e. vaginal swabs prior to delivery for BV assessment and Ureaplasma urealyticum colonization,
placenta and amniotic fluid for culture of aerobes, anaerobes and ureaplasma and mycoplasma,
and infant nasal cultures for ureaplasma and mycoplasma colonization. Cultures for aerobes and
anaerobes are processed at NMCSD within an hour of delivery. Cultures for ureaplasma and
mycoplasma are frozen at -700 C, batched, and sent to the UAB reference laboratory on dry ice
monthly. Vaginal cultures collected just prior to delivery were positive for Uu in 55% of the
patients delivering by singleton births. Two patients had mycoplasma species only (0.06%) and
there were 20 patients that were culturally positive for both Uu and mycoplasma species (5.7%).
BV assessment has been performed on 357 slides submitted for analysis. 64/357 (17.9%) were
graded as positive and 293/357 (82.1%) were considered to be negative. Uu was isolated from
the placental tissues in pure culture in 22/367 (6%) of the patients and mixed with other bacteria
in 22/367 (6%). The bacterial results are further described in Figures 3 and 4.

CONCLUSION:

Through our efforts, the population is well defined and enrollment is increasing. However, at
delivery there have been only 90 cesarean sections with intact membranes to date and only 15
were preterm birth. Due to this small number, our overall goal to concentrate on just this
population has changed. Because we had the foresight to collect the outcome data on all women
enrolling in the UAB study, we now have some very interesting data that will benefit the
attending physicians at NMCSD concerning their population. By adding all women that transfer
in at NMCSD for preterm delivery (• 34 wks) and consent to participate and adding all vaginal
preterm deliveries of women previously enrolled in the UAB study, we hopefully will be able to
better understand the causal role of these preterm births. We will continue to enroll patients
through April of 1999 although in our original proposal we were not going to enroll patients in
the fourth year. We feel that it is necessary to continue enrollment trying to reach a total of
5,000 women. This work will be funded by outside sources other than DOD funds.

n, ; i



00-

ooz
00

o ~IC

0

00 012



IIOTI

--

00 0 Z
0 0



REFERENCES

1. McGann, E. F., Winchester, M. I., Carter, D. P., Martin, J. N., Jr., Bass, D., Morrison, J. C.
Factors adversely affecting pregnancy outcome in the military. JAMA (submitted for
publication).

2. Kirsch, E. A., Yoder, B., de la Vina, L. Y. Pregnancy complications and premature
delivery in active duty versus military dependent women. Submitted for publication.

3. Cassell, G.H., Waites, K.B., Watson, H.L., Crouse, D. T., Harasawa, R. Ureaplasma
urealyticum intrauterine infection: Role in prematurity and disease in newborns. Clin.
Microbiol. Rev. 6: 69-87, 1993.

4. Hillier, S.L., Krohn, M.A., Rabe, L.K., Klebanoff, S.J., Eschenbach, D.A. The noraml
vaginal flora, H202-producing lactobacilli, and bacterial vaginosis in pregnant women.
Clin. Infect. Dis. 16 Suppl 4:S273-81, 1993.

5. Romero, R., M. Sirtori, E. Oyarzum, C. Avila, M. Mazor, R. Callahan, V. Sabo, A.P.
Athanassiadis, J.C. Hobbins. Infection and labor V. Prevalence, microbiology, and clinical
significance of intraamniotic infection in women with preterm labor and intact membranes.
Am. J. Obstet. Gynecol. 161:817-824.

6. Payne, N.R., S. Steinberg, H. Stefan, P. Ackerman, K. Tierney, and J. J. Fangman. The
association of Ureaplasma urealyticum (Urea) colonization and bronchopulmonary
dysplasia in extremely premature newborn infants. Pediat. Res. 285A-285A,
1991.(Abstract)

7. Wang, E.E., H. Frayha, J. Watts, 0. Hamberg, M. A. Chernesky, J. B. Mahoney, and G. H.
Cassell. The role of Ureaplasma urealyticum and other pathogens in the development of
chronic lung disease of prematurity. Pediatr. Infect. Dis. J. 7: 547-551, 1988.

8. Sanchez, P.J. and J. A. Regan. Vertical transmission of Ureaplasma urealyticum from
mothers to preterm infants. Pediatr. Infect.Dis. J. 7(8): 542-546, 1988.

9. Cassell, G. H., Waites, K. B., Kline, J. 0. and Crouse, D. T. Mycoplasmal Infections. In:
Infectious Diseases of the Fetus and Newborn Infant. Remington, J. S. and Klein, J. 0.,
eds. W. B. Saunders Co. Philadelphia, PA, In press, 1994.

10. Fox, M.E., Harris, R. E., Brekken, A. L. The active-duty military pregnancy: A new high
risk a category. Am. J. Bostet. Gynecol. 129: 707-709, 1977.

11. Buttemiller, R., Prematurity among United States Air Force active=duty gravidas. Milit
Med. 144: 788-791, 1979>

12. Magann, E. F., Nolan, T.E. Pregnancy outcome in an active-duty population. Obstet.
Gynecol. 78: 391-393, 1991.

13. Calderon, R. NHRC report to Navy Bureau of Medicine and Surgery, March 1994:
"Reproductive Outcomes of Navy Enlisted Women: 1982-1992.

0a014



14. Magann, E. F., Winchester, M. I., Carter, D. P., Martin, J. N., Jr., Bass, D., and Morrison, J.
C. Factors adversely affecting pregnancy outcome in the military. Am. J. Obstet. Gynecol.
(submitted)

15. Maline, J. D., Hyams, K. C., Hawkins, R. E., Sharp, T. W., Daniell, F. D. Risk factors for
sexually-transmitted diseases among deployed U.S. military personnel. Sex Transm Dis.
20: 294-298, 1993.

16. Naessens, A., W. Foulon, H. Cammu, A. Goossens, and S. Lauwers. Epidemiology and
pathogenesis of Ureaplasma urealyticum in spontaneous abortion and early preterm labor.
Acta. Obstet. Gynecol. Scand. 66: 513-516, 1987.

17. Hillier, S.L., Krohn, M.A., Klebanoff, S.J., Eschenbach, D.A. The relationship of
hydrogen peroxide-producing lactobacilli to bacterial vaginosis and genital microflora in
pregnant women. Obstetrics & Gynecology, 79(3):369-73, 1992.

18. Martius, J, M. A. Krohn, S. L. Hillier, W. E. Stamm, K. K. Holmes, and D. A. Eschenbach.
Relationships of vaginal Lactonbacillus species, cervical Chlamydia trachomatis, and
bacterial vaginosis to preterm birth. Obstet. Gynecol.71(1): 89-80, 1988.

19. Nugent, R.P., M. A. Krohn, and S. L. Hillier. Reliability of diagnosing bacterial vaginosis
is improved by a standardized method of gram stain interpretation. J. Clin. Microbiol.
29(2): 297-301, 1991.

20. Gwyther, R. E., Addison, L. A., Spottswood, S., Bentz, E. J., Evens, S. and Abrantes, A.
An innovative method for specimen autocollection in the diagnosis of vaginitis. J. Fam.
Practice. 20(5): 487-488, 1986.

21. Smith, K., Ching, S. F., Stephens, J., Lee, I. I., Hook, E. W. Diagnosis of Ineisseria
Gonorrhoeae infections in women using LCR of patient obtained vaginal swabs. Abstract,
American Society for Microbiology Annual Meeting, Washington, DC, 1995.

000.15



APPENDIX I

00016



Zj C)
uu1 L

E0 L

<0

LL..L C

LU

z

-zz

:3 b - "

cu -4, LnQ

7L 0 1-4-1 .ý
v v V) £ Mi

Ln~ 41 > C: .U
LU J VI Q >i

(V >
41 C7 41 V)

LU~ VLu 2 - -

ca - -4-' r- ()r7 7E ijI ?



>-. :3~t ~ 0
z ~. I- 0t :3 (

U 0- 0 <i) 212) 0\

HL o~ 0J£>

ru 0* 0 -P

-41 4-' Q J-N U)E

IL -- K:-'Q

z t 41 r- 01

LLý 0 r- -1 .

UU rui-

%- V)

L-D 0
-~ -~ V

4-'n0 V -

-H Q- 0) c 00 r

>4- >_ -

-ra 0

5o o 
_ V 2

f- -~i H.ý

LU 6 Q ~ (U

H +' Z

0 Qj 4-

-j Hý -M

< 0t f: L-

0 r0
Hfu~

- ~~~ LU o L
FK ~ V-~ -M 'N-

_: >, - _L c

M 0

0~~ .!: - -

m- LU o >- 7 r-T C).-t C
>L > acc Z

<2- -X 0 0 ca

< Q t xmV La.Z-~> r:-, >o
2~ 0u

41' LU Q r

x 0

=~ p - H: 1 0



4' ~ 110-J 00

c4 0 IM

c~~~~ z 0 u~*.~g
0n C 12 LL

0 0 (

%.1- 4U a-c E Nt
LI 0C -0 )-0

v 00

CL U' 0=
CCE.

0 :3 Z ~

-V 4

4'~ 00~

tA U 0

>. -0 Z -a- Ct 04 0 -t ,
rtr uC C- p >V

C , :T, 0 >.

LU~~q DC - -U~~>
QC) >- V

U- C rC 0 -= U U>

~z 4C1 .

r.E V2 U-:EU L
u ~ tv Me r

~~~> , E~ r V ~ D~Zr~
io. z O.7c .



APPENDIX II



1;* 0
b o Q

0~

e n 
00 c

4. c r.

Pooo 
o

U 0W cnE 0

w C-0

E 2 ta I

>0

ra. K- - .r- 5 Z I

4-o 2

- 0=

-- 0/ z .E

-aZ = = R ~ '

U EL

a t3

-0 0 
u 4

'tn 

E.

. 0 - CL 'I ,

c.3 0. 008-a0.

w ~ ~~~ Q qý2

25 E C, 0 x

-t 
b

-000

~~~ E -



DEPARTMENT OF THE ARMY
US ARMY MEDICAL RESEARCH AND MATERIEL COMMAND

504 SCOTT STREET
FORT DETRICK, MARYLAND 21702-5012

REPLY TO
ATTENTION OF:

MCMR-RMI-S (70-1y) 26 Aug 02

MEMORANDUM FOR Administrator, Defense Technical Information
Center (DTIC-OCA), 8725 John J. Kingman Road, Fort Belvoir,
VA 22060-6218

SUBJECT: Request Change in Distribution Statement

1. The U.S. Army Medical Research and Materiel Command has
reexamined the need for the limitation assigned to technical
reports written for this Command. Request the limited
distribution statement for the enclosed accession numbers be
changed to "Approved for public release; distribution unlimited."
These reports should be released to the National Technical
Information Service.

2. Point of contact for this request is Ms. Kristin Morrow at
DSN 343-7327 or by e-mail at Kristin.Morrow@det.amedd.army.mil.

FOR THE COMMANDER:

Encl HYLI M. RINEHART
Deputy Chief of Staff for

Information Management



ADB274369 ADB274596
ADB256383 ADB258952
ADB264003 ADB265976
A:DB274462 ADB274350
A-DB266221 ADB274346
ADB274470 ADB257408
ADB266221 ADB274474
AD2B274464 ADB260285
ADB259044 ADB274568
ADB258808 ADB266076
ADB266026 ADB274441
ADB274658 A1DB253499
ADB258831 ADB274406
ADB266077 ADB262090
ADB274348 ADB261103
ADB274273 ADB274372
ADB258193
ADB274516
ADB259018
ADB231912•
ADB244626
ADB256677

ADB229447
ADB240218
ADB258619

ADB259398
ADB275140

ADB240473
ADB254579
ADB277040

ADB249647
ADB275184
ADB259035

ADB244774
ADB258195
ADB244675
ADB257208
ADB267108

ADB244889
ADB257384
ADB270660

ADB274493
ADB261527
ADB274286
ADB274269
ADB274592
ADB274604


