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FORWARD

This publication is prepared and disswminated for the specific purpose of
providi-ug epidemiological information within the general scope of the Epidemiolo-
gical Srvices of the USAF Aerospace Medicine Program AFt 161-2, dated 1
October 1962 and AFR 161-1Z. dated 10 November 1964. The use of information
for purposes other than as specified therein relieves the authors and the USAF
of any responsibility or obligation.

Qualified requesters may obtain copies of this publication fr•mn DDC.
Orders will be expedited if placed through the Librarian or other person
designated to request document from DDC.

This work was accomplished under TUSLOG Detachment 36 Project number
67-5, the purpose of which is to assist in the epidemiological investigation of
disease outbreaks among military personnel of our NATO allies and to report acquired
findings.

The authors are indebted especially to Maj. R. D. Wright, TUSLOG Dot 154,
for Meteorological Data, and to SSgt Kenneth L. Lindsay, NCOIC, Bacteriology/
Parasitology Section of iv crobiology, TUSLOC Dat 36. Our appreciation is

particularly expressed to Dr. IMaj. Ahmet Gckhan of the Turkish Military General
Hospital, Izmir, Turkey.
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ABSTRACT

I: Three hundred throat swabs,, taken by and from Turkish Army personnel,we e c l u e o e a-s r p o a c ol w n n o t r a f p a y g t s a hTurkish Army Engineering Training Center at Abduilahaja 9Uitliji, near Izmir,
Turkey. From the results of this and data acquired fronm the bacteriologist/epp.deriliologisit at the Turkish mivlitary General Hospital, Izmnir, Turkey, someepidem-iologica.± and ecological factors influencing such an outbreak are presented,

Iziri Kevrueinak Abulaas 9iftlkifrnds hbanan 711* Kars Kuvvetleri tstihkha,Er 4iti Mekezndai Prenitealpaini= mteakip Thik askeri pensoneli taratindaaS hastalanlan alinan 300 adet b*Aga ktUtlril beta-Streptakok anyttruasxns tibi tutul-muqtur. Bu aravtzatalardsn vs Izmir Askeri Geitel Hastabane Bakfteriyolog/SpideaA..
yolojik vo ekolojik fsktbrler bandsa takdia ed~ilmekttdir.
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DEPARTMENT OF THE AIR FORCE
TUSLOG DETACH %tENT 36 (USAFE)

APO New York 092Z4

1 INTRODUCTION

During the seven day period, 8 through 14 May 1967, a total of 19F4 cases of
streptococcal pharyagitis (5) were agen a te Warkish Military CGentral fa-

i pital, hsir, Turkey. The causative organism-, its invasive capabfrties perhaps
enhanced by a change in meteorological conditions, was most likely introduced
to the patients 'n food frc-, their =ns b•al, Detachnent 36 first became aware

' of the outbreak on 12 may 1967, when Dr. MaJ, Ahret O~khan, the bacteriologist/
j epidemiologist of the Turkish Hospital, requested our assistance in the identifi-

cation of the disease-producing agent.

All three battalions comprising the Engineering Training Center of the Turkish
Army Corps of Engineers (area A on Map - Fig. 4) were affected. This center Is
said to accomodate about 6000 trainees who are subdivided into three battalions
averaging 2000 men each. These battalions are each split into six companies
of approximately 300 men each.

-The number of cases seen each day, and the percentage of the total trainee
strength represented by these cases are listed in Table I. Of the total personnel
affected, 44% were from "Battalion I", 43f were from "Battalion 11'1, and 13% were
from the so called "Reading and Writing Battalion".

MATERIUS AND METHODS

Following the 8 May 1967, pharyngitis outbreak, 100 throat cultures were
taken per day on 23 May, 25 May and 5 June 1967, respectively, fron trainees
at the Turkish Army Training Center, west of Irair, Turkey.

Of the cultures taken on 23 and 25 May, 50% were from previously symptomatic
cases of pharyngits. These patients had received each day, for six days following
onset of symptoms, 800, 000 IU, benzathine penicillin and 2 grams of a suLfoonranide
compound; then, on 20 May 1967, one injection of 1,200, 000 IU, benaathine penicil-
lin, This group of trainees was to be transferred to other Turkish Army units
when the results of its throat cultures were known.

Twenty five percent of the 23 and 25 Mlay cultures were fron asymaptamatic
trainees who would be remaining on post; who were prophylactically administered
a 1, 200, 000 1U dose of benzathine penicillin (before 22 May 1967); and, who
received this same dosage fifteen days later (before 5 June 1967). The remaining
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rFMBZER OF Pi-1RYNGITIS CASES
FROM A TRAINING CENTER

or 6000 MEN SEEN PER DAY BY TURKQIS9 MILITARY
• HOSPITAL

PERCENT
DAY Or OUTBREAK DATE NUMBER OF CASES OF CENTER

1 8 May 1967 1000 16-.66

z 9 May 1967 609 10.15

3 10 May 1967 150 2.50

4 11 May 1967 150 2.50

5 12 May 1967 25 0.42

6 13 May 1967 20 0.33

7 14 May 1967 a 0.00

TOTAL 1954 32.56%
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25% of the 23 and 25 May cultures were fr= asymptcmatic trainees wbo had
received rio treatment. The cultures themselves were not identified as to the
particular group from whicb tley were obtained.

One hundred additioial cultures, taken on 5 June 1967. were from new trainees
who had received no antibiotics. Theee men had arrived after the end of the out-
break and had had no opportunity to associate with the trainees who had reported
on etation prior to the epidem=c.

Sterile, cotton-tipped applicator sticks were used to swab a1l throats (2Z),
These were aseptically broken off into 2 ml quantities of Todd-Hewltt Broth
(Difco) (7) in 13xl00 mm, cotton-plugged tubes prepared by this epidemniological
unit. Betweeen inoculation of the broths at the Turkish Military Hospital and the
primary plating at Detachment 36, and average tirne of 3 hours elapsed, during
which, the cultures were at an approximate temperature of 240 C.

On receipt of the inoculated tubes by this laboratory. the swabs were discarded
alter twirling in the broth to suspend as much material as possible. The broth
samples were then poured into 100 mm plastic Petri dishes and mixed ccm plettly
with 15 ml of Neopeptone (Difco) Medium containing 5% sheep blood and 1. 5%
agar (pH7.2) at 45-480 C, (10, 27, 30, 32).

After solidification, the plates were incubated for 18-24 hours at 370 C, at
which time, colonies, showing surrounding, clear zones of beta-,hernolysis,
,;were fished out with a straight needle, gram -stained, and streaked for isolation
on fresh Neopeptone Blood Agar plates, (22, 27, 32). For group differentiation
of the streptococci, a filter paper disk (5mm dia., saturated with a I. 0 unit/rnl
solution of bacitracin and then dried), (6,20) was pressed onto the area of heaviest
inoculation. These plates were also incubated at 370 C for 18-24 hours.

Cultures which exhibited typical colonial morphology, beta-hemolysaia and
sensitivity to the bacitracin were subculturad in 5 ml butts of Neopeptone Agar
(uo blood) in 9 ml specimen vials and stored refrigerated for use in future
studies. These subcultures were later grouped by the Lancefield precipitin
technique using A, C and G antisera (16, 17, 18, 19). The streptococcal isolates
did not fall into one of'these 3 groups.

Ill

RESULTS

During the week of the outbreak we found that an average of 40% of throats
cultured yielded beta-hernolytic streptococci. On the 16th, 18th and 29th days
(23, 25 May and 5 June 1967, respectively), fo1'owing the onset of presenting,
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*yiptQfatic cases, 100 throat cultures each day were analyzed for bacitracin
sensitive beta-streptococci. TLe results of these cultural studies are shown in
Table I1. The cultures of 5 June 1967, are those taken fromr untreated, new
trainms who were not assctiated wit. the cutbr-caR aad who had had ý"o conia.t
with •r sren2.t dhrmine the outbreaki in fact. we were i•iwned that

itljbb betw~en 25 May and 2 June, there was an- almost 100. turnover in
traixee person4. Therefore, the results of this one set of 100 cultures

p~ral";:ccý7 a oincm y11 r.a~i rrier rait ior inccrning tra~inees
at the Training Csnter (13, ZZ) as determinable by the cultural methods utilized,

•i IV

DISCUSSION

The cultures of 23 and 25 May were not identified as to which were from
treated and untreated personnel. Thus, if carrier rates are determnined using
the tdt of each set of 100 culturts as an index of the rate on the day of acquisi-
tion, we have carrier rates of U2% on 23 May and 5% on 25 May. However, if
it is assumed that the beta-streptococci isolated were all from the untreated
groups (25 cultures out of 100 per day), then the carrier rate was 44% on 23 May
and ZO% on 25 May. This is in closer agreement with percentages of postout-
break streptococcal carriers found by others (1, 2, 13, 14, 24, 26, 32).

Figttre 1 portrays, conpositely, the probable 'normal" streptococcal carrier

rate for this training center, the daily cases of pharyngitis, represented as
daily percentages of -the center seen at the Turkish Military General Hospital
dui-ng the outbreak, and the assumed streptococcal carrier rate from the first
day of the outbreak on 8 May until 25 May i967. The precipitous decline of the
carria;" rate between 23 and Z5 May can be credited to:

1. The general and efficacious administration of prophylactic chemotherapy
(3, 6, 25).

2. The dispersal and transfer of many trainees from the center (12).

3. Weather stabilization to the typically mild Eastern Aegean summer
climatic conditions (i.e. Koppen climatic class Csa - see Map - Fig., 3), (11)
which occurred after 10 May in 1967 (See Fig. 2).

The course followed by this pharyngitis outbreak, as shown in Figure 1 by
the daily percentages of trainees appearing at the hospital for treatment, has
somae iateresting aspects, especially the explosive onset of cases. Also,
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TABLE li

BETA-Sf REPTOC(iCCII1 SL A EL[) FPFON,
PO)SI -0131 BIRE:AK THROAT

CULTURLES

NUM BEP COF Td'ROATS
POST - CUT13REAK 'U, 3ER ')F THRCOATS YIELDING f3E:1AiSIREPTO-
DAY AND DATE CUL tR EI) COCCI (All Racit-.aciz Senmiiivc)

16 (2 5May 1967) 100 it

18 (2 5 M!ay 196 7) 1 0t

4'9 (5 junc 1967) IS

TOT A i, oo
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because of the physical layout of the training complex there was a uniqua
opportunity to compare two neighboring centers; Engineering, which suffered
this gqtbreak; and Medical, which escaped an outbreak (areas A and B on Map-
Fig

Um the third a•d iourth days of the outbreak, I0 aad 1i May, tha Medical
Strainees were checked for symptoms of pharyngitis at their training center.

whe4e zutua auiez pal.e co U),b -ly

V i about A: were found with mild pharyngeal symptoms (12).

-.The Abdtulahaga Piftliqi Training cmplex is approximately 9 minlet wei of
the centtr of lzrnir, Turkey. The Engineering Training Center has a 49Z0 foot
frontage onthe Gulf of lzamir, is continuous with, and west of the Medical
Training Center, which has a Z624 foot front on the water (Map - Fig. 4).

The normal complement of Medical trainees is about 1000 as compared to
'I the 6000 Engineers, however, their age range and backgrounds are said to be

the same. Both groups occupy the same type of barrack, adhere to similar
S ac~a4eic and physical training schedules, and receive comparable mnealsK , cooked in sapar•t• kitchens and served in separate mess halls.

Topographically, the training complex is constructed on rocky, gravelly.
uneven land, separated from a 10 to. 30 feet wide beach by a double lane asphalt

highway. The land begins rising rapidly about 500 feet from the road, reaches
an elevation of 1000 feet in 1 1/2 to 2 miles, 2000 feet in 2 1/2 to 3 miles, with
a crest peaking at 3419 feet, 4 1/Z miles south of the shoreline (Fig. 4).

The Engineer barracks are constructed on a slope facing the water "nd
are otherwise unprotected from winds coming off the water from a north-
easterly to northwesterly direction. The Medical barracks are built on a
level area nearer sea-level and are protected from northeasterly win-ds by
citrus trees. This measure of protection, when regarded in the light of the
weather situation immediately preceding the outbreak, may be cne factor
explaining why one center had a pharyngitis problem and the other didt not.

The weather picture shown in Figure Z, up until 3 days preceding the
outbreak is the normal spring pattern o! fluctuating, but slowly rising, maxirniu
and minimum daily temperatures, with pre-aling southerly to easterly winds
of moderate velocity. Beginning on 5 May, however, a greater difference

t". is noted between the maximum daytime temperatures and the minimum s at

i night, especially between 5 and 8 May. On the night of 5 - 6 May there was
a drop of 250, from 75° to 500 F. On thi same day the aiad changed to
a predominantly northerly - northeasterlv component which fluctuated to
westerly for two days, finally stabilizing to the prevailing northerly wind of the

10



summer months. Coupled with the'e chan..ce waa risc rc-ative Ldiz ,
to 64% which sustained itself most of the night of 5 - 6 May. This cam bination of
factors, even with a wind velocity of I to 2 knots coming off the water, was
sufficient to iucrease disccmfort among the trainees and cause thc= to cover their
windows with blankets during the night (12). Howe-er, the added proWctiwL given
the Medical barracks by the shield of trees hetweera them and the water was
sufficient to preclude such chiiiug of these trainees. Perhaps, therefore,
their resistance did not diminish to the boat where an 4,tax"W. strep-
tococcal strain, i--troduced ia high xuiubezs. could cause serious infec.txon

in a two year study of streptococcal infections in a ship's crew, Ulewvicz
and others found a significant relationthip between increased nmbers of
infections and meteorological conditions with carrier rates which flictuated
between 10 and 47% (29). In a compar'son of the carrier states in two cliznatolo-
gical zones in the United States, Krause and others have reported that diffcrences
in climate had no effect on the length of the carrier state, although, organism s
disappeared from the anterior nares more rapidly from men at Tyndall Air
Force Base, Panama City, Florida, (Cfa Kippen clikatic class), than from
those at F. E, Warren Air Force Pase, Cheyenne, Wyoming (Bsk Kbppen climatic
class). They also postulated that the spread of streptococcal infection might
be enhanced be.:ause the mucous membranes of the upper respiratory tract
are rendered more susceptible by a change in climatic conditions (4, 15).
F. E. Warren AFB, as well as, Lowry AFB, Denver, Colorado, other Rocky
Mountain area installations, Sampson AFB, New York, and Loring AFB, Maine,
have been reported ur; having had continuing problem with streptococcal infections
and high carrier rat.-. as compared to other bases elsewhere in the United

K ; States (1, 4, 8, 23).

A tabulation of stre'rtococcal pharyn-gitis infections recorded for the United
States Military populato.a iii the Izzmir area, (See Fig. S ), (31) prece4ing and
following the 7 May 1967, Turkish Lrainee outbreakjimplies that a widespread
weather change was not the major factor influencing the sudden rise in
pharyngitis cases at the Euginet-ring Training Center. Only a slight upward
deviation from the steady do;.rvlard winter to summer pharyngitis trend in
American active duty person:;,e ie' seen during May 1967, with no similar
deviation in the American dependent population.

The sudden onset of cases on 8 and 9 May 1967, at the training center points
most strongly to a common source of infection, especially with the absence of
a similar infection rate in the adjacent Medical Training Center and the
paucity of observed pharyngeal symptoms in neighboring Turkish civilian
(12, 23), and -American military communities, in subsequent discussions of
S the situation with the Turkish epidemiologist, it was ascertained that an
unspecified item of food, served in the common dining hall a day or two prior

SII
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to 8 May 1967, was highly suspected.

A contaminated food as the source of infection is strikingly substantiated
when we compare this outbreak to an outbreak of streptococcal pharygitis
repurtod at Fort Bragg, Noith Carolina; in Noniember, 1944 (2ý). A creamed
rgg dih contaxinated with streptococci was calculated to be Ie means of
introducing the infection to members of two companies of an air-bomea
infantry regiment. As in the case of the Turkish trainees, the majority of

fall within a week to a low level which continue-d for another week (see Fig. 6).
_This• extended ta~in-v of the infection rate in the Fort Bragg episode can be
explained by the difference in prophylaxis vsed for streptococcal pha•)-agitis
in i944. No weather data was included.

Although it was expected that some cases of rheunxatic fever or glomerular-
nephritis might result among the Turkish troops from the high number of
pharyngitis infections, i.e., 1954, (9, Z8, 33), none have been reported as of
5 October 1967. This fortunate circumstance presumably resulted from the
rapid removal of the streptococcal organism from the throats of the treated
patients by penicillin, given in adequate dosage for an adeqiate length of
time (15, 25).

V

SUMMARY

An explosive outbreak of pharyngitis involving 1954 trainees at the Turkish
Army Engineering Training Center, near Izmir, Turkey, between 8 and 14 May
1967, was determined to have been caused by a massive introduction of bacit-
racin-sensitive, beta-hemolytic streptococci into the three training battalions
comprising the center, probably by means of a contaminated food item con-
sumed on-- or two days before the onset of symptoms.

The course of the epidemic may have been influenced by the change from
spring to summer weather conditions which occurred between 5 and 9 May 1967,
and by the prompt and efficacious chernotherapy administered by the Turkish
me dical staff.
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FIGURE 6
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