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SUMMARY

An inc¢reased incidence of nepatirig was noted at a Prison
Fara in Curmins, Arkangsy, between Novembar 1947 and June
1968. This Prison Farm had experienced an outbrealk of
hepaticis in 1963-64 associated wich a plasmapharesys
PTogram. ' Review of labora:ory and clinical records
revealed 168 Prisoners wirh abnorasl serym transaminase
or bilirubin valyues in the “"epidepic" period. OF 114
intervieved, 104 wera active dorors or Rad been rejecred

. as donors becauge of laboracory abrormalities., Tea

53 had never partieipated in the PTOgTam. 4 survey of a

LEvor

L SYELAEE

1/3 sample of the prison population Zevealed a recent it

history of hepatieis in 2.2 percent of active doners, R

23.4 percent of inactive doaors, ang 1.5 percenz of nog- R

donors. SGOT and Australia antigen studies also et

revealed a highey incidence of abnormality in active or "5

inactive donors than in nen-donors. Although no geans -1

of transmission of the virus could be shown wich certaiaty, i :f

it is clear that disease was in some vay relaced to the : S
plasmapharesig program. E“§

)

Incroduction g;j}
]

On Tuesday, May 28, 1968, Edward Stzunes, M.D., SIS 0fficer located at the Arkansas E"ﬁ
State Board of Health, telephoned Rorald F. Johrson, M.D., Chief, viral Diseases #::-?},
Section, Epideuiology Program, NCDC, to discuss an outbreak of viral hepatitis ac }"
i . Cvamins Prison Farm (Arkansas State Prison), about 60 miles southeast of Lirrle Rock. 2 1§
T

Between November 1967 and June 1968, aPproximacely 150 cases of >

believed to have occurred among the 1500 inmaces of
occurred over the 7-menth Period, but thera was an apparegt clustering in February
and March 1968, The mode of spreag was not known. A Plasmaphacesis program was
in operation ac the prison in which plasza was vegularly collectad from selected

donors and used for fractionation inre Sommercial blood products. The role of plasma-
pharesis in the transmissioa of hepatitis ar Cumming was not kaowm,

9
viral hepatitis were &
Cuzmins Prison Farm. The cases 3

N *Information in this report is 3¢ af l9sg,
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At the iInvitacion of J, T. Herroa, M.D., Stata Healch otficer, Arkansag Statae Board
of Healep, Keaonech R Ratzan, M.D., EIs officur, BEPA:itls Unic, NCDC, apd Will{ianm
Johnsoen, M.D., KI5 Officer locarad 3¢ the South Carolin, Stata Board of Health

Pine Bluff, Arkansag in the fertile delty of phe Arkapsas River, r¢ has beeg locateq
3t 1irs present Site since 1907 and. hougeg 4PPTOXimately 1,500 imates, The Tucker

AC the time of the investigation, Cuzming $rare Fara had 4 total gale Population of
1,184: ¢94 black and 499 whites, 1n addition, phe voamen'g reformatory located ag
Cumzins housed 41 females: 22 black .ang 19 whize. The average yearly Curngver of
incatas ac Commiag *Pproaches 1,300,

Cumming {g 2 mediynm Security prigon composad of concrete ang stee] buildinzs. All
irmates 1jve in B‘bar:acks, Segragatad by Tace. Thega dorzitory unics are referrad
to as "hupap cages" by borh PTisoners agg Perseanel and are couposed of woy upon row
of beds placed sida by side, wich Jusc enough room op either gide to form an disle,

buile go bouse 8PPToxizately 70-7s P2TS00S exch, by, each now contains 150-200
Prisoners. Qpe lavataory SerVes each of the barracks ang contains a roy of Siaks,
tollets, ang °pen showers, All mealg are eaten in central gess hall which serveg
food cafeteria-style. All food ig Cooked in 2 central kitehen located adjacent o
the cafeteria,

Prison life ag Cumming ig unique in thar 5 8reat amount of in:e:mingling anong the
inmates exiges 3% ail eimes, The Ben roam zpoyt freely vithin thejy barrackg and y
within che mess hall, Thera {s an elaborace trusty systeg composed of Prisoners yho
have shown 800d behavigr, Trusties zre alloved :o @ove at will through barracks and
can walk fresly around much of the Prisoa greuads, Almos:z alj Persons serving ag
guards and C3rzying firearms are prison fnmates wvho have veached truscy starys.

The work schedule of the averige inmace censists of labor in the Eields—-plancing,
and harvescing crops,

‘The water supply for the entire prison cozes from tuo wells located on the grounds,
The varer jig chlorinased Prior to yse. Sevage jg handled 5 2 ¢ormen septie tank
for the barrvacks ang by {ndividual tanks for the homes located on the prison

propercy.

Approxima:ely 8s eaployees (known as "free-ygria Personnel) staff che Prison.
Several live 02 the prisen grounds jn individual houses supplied by the Prison.
Many of the empleyees €at ‘their lunches iq the same megg hall ang Partake of pha
Same food provideq for the Prisoners.

v ba.

The medical !acili:y at Cumming Consists of an air-conditioned lafirmary wieh a - ;
z3ll bur adequata *mergeacy-trestment TOOm, tuo wapdg of approximazely 20 beds each,
and an X-ray Zachine, Two physicians Provide medjea) care for the iamates, They
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- In addition, 30-40 Tucker immatas are transported to Cupming each Monday to donare

three one-half days per yeek ac the iafirmary making rounds on the inpatiencs ang
seeing prisoners on an azbulatory basis, A technician (prison Crusty) performg
routine hematological and urire analyses and operates the X-ray machine.

Since 1962 Cuwmins has been actively engaged {n 4 plasapharesis program vhersby itg
prisoness sell their plasma on a2 weekly basis. Cutter Laboratories is the prizary .
purchaser of the plasza. Ig 1963-64, Cumming &perieaced 2 large hepatitig outbreak
related 2o plasmapharesis. Improper technique allowed for cross contamination of
plasma from Prisonmer to prisoner and Tesulted {n several hundred hepatitis cages
among the immatas wiho participated in the Program. Since then, the faulty technique
has been corrected and the plasmapharesis operation has been taken over by the
Medcor FouqdaCion, an organization direcred by the University of Arkansas,

The plasmapharesis {s carried out in a newly coastrucred, air-conditioned building,
housing a chemistry laboratory and ‘other Decessary equipmeat. The Plasmaphareses

- are performed Sacufday, Sunday, and Morday of aach week, Donors give 2 uuits

(500 e=.) of Plasra weekly n return for $5,00.

Befove. being accepted as 2 doror, an imzate receiveg 2 screeaing physica] exanination
by 2 physician and ig given a battery of Slood tests which includes bilirubin,
SCOT/SGPT, hematocrit, and total protein, Any one of che foliowing can temporarily
exclude a denor:  SGOT cr SCPT above 7C, bilirubin above 1,0 ng, percent, hematocrir
under 37, and tocal Protain under 6.0 8=S. percent, In ¢he evear of an abnormal test,
4 prisoner may ba accepted as a donop vhen a repeat rest is normal. All blood '
chemistries are perforped in the plasmapharesis laborazory by a "free=world"

© employee. The laboratory also performs routine SGOT/SGPT and bilirubin deteminations

for the infirmary. However, these deterzinationg are dose at a separace time by a

© prison truscy.

In addiztion, each donor actively Participating in the pregram is checkad monthly for
senm bilirubiz and SCOT (SGPT is also Qope if bilirgbin is dbrormal). A bilirubin
over 1.0 mg. pexcent and/or an SGOT over 70 will exclude a denor from the program
unztil the SCOT ig normal. In scae eases this may be withia 1 week. Thosge donors., -
with SGOT/S¢pT elevacions over 509 and/or bilirubin values over 3,0 Dg. parcent are
permaceatly excluded . from the ProgTram. A donor with enzyme "elevations betwees 250
and 500 units.zay be Teinstated (when his values retura below 70) by the physician
ia attendance if there is good reason to doube that the donor had hepatiris"

(April 1968 regulations),

The plasmapharesis pfog:a: at Cuznins 15 ap extremely productive and proficable one

. for the Prisom, the Medcor Fou:da:ion, and Cutter Laboratories. Approxima:ely 60 -

percent of the total male irzate population actively parzicipates in the program,

blood. -During the ‘S-month period December 1947 through May 1968, 13,005 immate
donations provided 26,008 units of plasma’ Cutter Laboratories supplies Medeor
with cost of the techaical suppiies and provides ap IBY prinzour ccntaining a
Summary and ruaning tally of each donor's plasmapharesis tecord and the resules of
his roueine chemistries, 1In addition, Cuttar arranges for the veekly shipment of
the plasma to Cutcer Laboratories, .

The prison had recaivad a great deal of uafavorable publicity earlier in 1968 and

" the State's entire prison systas= uzg being severely eriticized, The Prison Board

of Directors was sinceraly amxioys to improve conditions at the prison and provide

3 more active vole {n tha rehadilization of the immates,
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From the SLart of the investxga:ioa it wvas {apossible tq deteraine poy extensive 4
hepatitie outbrazk Cuzming had expery

Tlenceq, Hepatitis hag 3Pparently heeq "endegjet

at the Prison for years, though 5o fecords yerpe available to documenr this,

*28s had peap in charge of medicgl affairs. The
PTrison Physician at the rime of the

lovescigarion had takeq charge ig April 1968,
oted an" Pressive" pugher of new cases of hepatitis

Methods of Inveatigation
\

Ses of Neparitig éxperienced a¢ Comuing in the
lowing Steps ware taken:

S$inge Jznuary 1, 1968, wvare Carefully &Xamined. Nog
211l chareg Were availahie for ftudy,

2. A Teview of available laborar

ory daga (Scot, SGPT, and
bilirubi:) ¥as made, ineludig

& data frop.

2. ALl fomaees $cresned begora entering che
plasmapharesis Progran ginca Novembes 15, 1967,

b, A1l plasma dorors wh, had hag Toutige monthly
SCOT's ginca Novembar 15, 1967,

SG?T, aad/or bilirubin det:rminationf
Novegher 15, 1967,
d. ALl peo Patients visis

ing the infituary $ince
4pril 1968, .

intervieyag specifically vith ¢

dark urine, Anorexia, malaige, ¢

Contact wich 4 Jaundiceq inmatg, abuse of Parenceral drugs,

and Particization in the p1 ¢

4. Ques:ionnaires YeTre majleq ¢ all free-veryy employaeg
inquiring atour duracion of empIOymcn:. locacion of
Tesidence (on of off prison 8¥ourds), nupper of family

zenbers, Yegularity ¢ €3ling meals in priseq mess hall,
and occurranca of hepacipys, .

5. A Survey of the prison was made a7eng 3 Tandon sample
of 1/3 of e3ch of throe 8roups of inmaces; currene
dcnors, inacciye donors, on-don

Ors. Each POrsSON wae
intervieved for priar history ae w2 "
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ezployeces of Madcor and the enzyme tests yere performed
at the Coronary Drug Laborz:or;, NCDC, Aclanta, The
Australia antizen studies were doge by Dr. Paul Schmidt,
Clinical Cencer, NTH.

6. Careful actention ¥as paid to the plasmapharesis technique
practiced at the plasma cencer. The Procedures were
scrutinized carefully for seversl hours to deteet possible

" breaks in technique allowing for eross Contamination of
blood among denors.

Results of the Iavestigacion

SGPT) above 70 and/or a bilirubin of 1.0 0§. perceat or above (Figure 1).

Laboratory records wers available only as far baek as mid-November 1967. A few cases
with omsets prior to this tize were idearified through the review of hospital
records. Of the 168 Fersons, only 114 yave $till imprisoned at Cumnmins at. the time
of the izvestigation smd were available for intervieq. Table 1 presents the age,
history of javndice, and donor status of the 114 persons interviewed. Only 10
persons with abnorxal laboratory values had never been plasma donors; 104 were
either active donors ac the time of the interviev or had been rejected from the
Prograxm because of abnormal lab values, .

Figure 7 INMATES STUDIED n1g8) ar MONTH
OF ABNORMAL LA8QRATQORY TESTS™
ANO ONSET OF JaunDICE
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group int 1 persong §ave a history of jaundice and/or dark

ervieved, §
uring: 47 of 104 donors (45.22) and 4 of 10 mon-donors (40%)’ Figure 2A shows

the moath of

detection of abmorma] laboratery tests of the 63 individuals without

history of Jaundice; the wonth of onget of Jjauadice in the §1 others is shown in
Figure 28. Agats i¢ should be waphasizeg that these "cases" were identified from
laboratory data that date back caly to mid-Novexber 1967. Data prior to this date
vere not available. Thus it was Mot possible to determime if the experiepce
depicted {n Figure 2 represented an actual increase in the nuzber of persons with
aboormal laboratory valyes or zerely reflected the usual rate of abnormalitieg among

INMATES,

INMATES

Figure 24 INMATES WITH NO HISTORY oF JAUNDICE
BY MONTH oOF ABNORMAL LIVER FUNCTION
TESTSY Nov. 1967 - JUNE 10, 1968
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Figure 28 INMATES WITH JAUNDICE BY MONTH
OF ONSET, AUG. I967-JUNE 10, 1968
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For the 47 jaundiced Patients who had been or vere donors of plasma, the Intervals
berwesn beginning Plasmaphavesis ang onset of jaundice and/or dark urine could be
decermined In 46, Thege intervals are shown in Figure 3. Alchough there is 2

slighc peak at 5 months, there is no trye clustering of intervals co suggest a
definite temporal relationship between entering the plasmapharesis'program and ounset °
of jauadice,

ng}/f! J  TIME BETWEEN BEGINNING PLASMAPHARESJS AND ONSEZT ofF JAUNDICE

. -
L] -
!l‘
éﬂg&m Ao A na
. LR T % 3 % % s «©

2 ll}OZlUl‘ﬂhﬂthQQu““ﬁo
L AN 4 [7 T NONTry

An analysis of the cases by race, housing faciliry (bsrracks mumber) | history of drug
usage, and history of Cortact with 3 jaundiced immara was carefully nade, Cases

vere equally distriburaed aoong all eighe barracks aad accack rates £or whize and
black prisoners wvere nOC'significan:ly differene, Noue of the prisoners could recall
specific contact with 4 jaundiced imate or serson prior ro {llness.

It became apparent during the course of the investigation thar almost the entire
population subfected to labora:ory study came from the 60 parcear of the prison
population who weye Plasma donors. These pesple were required to have 2onthly
laboratory determinationg and vere under Toutine "surveillaﬂce". Yet mosc of the
cases came from this segment of the prigon popularion.

population byt vent undetected unless 3 prisoner obtaiged peraission to atrend sick
call; ir was often difficule for a Priscnar to obtain this permission,

Accordingly, {n order ¢o decect hepatieig aacng the non-donor population a survey was
conducted of the entire prison populacien, The prison TOster was divided lnto

three gToups: immates never donacing plasma (non-donors); inmaces actively (currently)
donating plasma (donors); and inmates who had donated plasea in the Past but whe
vere inactive, either of their own volition and/or becausa of the development of ap
abnormal laborstory test or clinical illness dizgnosed as hepatitis by ehe Medeor
physician (inactive donors), The survey was designad po elicic a specimen for SGOT
and Auscralia antigen determinarion, Table 2 presents the results of rhe survey.

0f 141 persons who were currently donating plasma at the time of the Survey, three
et g3ve a history of hepatitis prior to entering the program. Of the remaining 138
Ry lamates who had 70 history of prior hepatitis, three developed hepatitis afrer

e beginning Plasmapharesis (attack race = 2.22), or 72 Persons who had never donated

: "’%Z‘-:m» —
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plasma, five gave 2 history of hepatirig prior to entering Cumins. Of the
remaining 67, ome developed hepatitis after Sutering the prison (attack rates -
1.5Z). 0f 71 persons who had previously donated plasms bus vho had either quic
voluntarily or had been Tejected because of an sbaormal laboratory value or
development of hepatitis, seven $3ve 2 history of hepatitis either prior to entering
the program or during the 1963-64 plasmapharesis-associated outbreak. Of the
rezaining 64 imates, 15 gave a history of hepatitis subsequent to plasmapharesis
(attack rate 23.4). The Eraasaninase values for the total sampled population are
presented in Figure 4. The figure shows SGOT values for 135 active domors (exclud-
ing 3 who gave a history of prior hepatitis and 3 whose bloods ware last due o
breakage), 64 {nactive donors (excluding 7 with prior hepaticis), and 66 non-donors
(excluding five wich prior hepatitis and one whose blood vas lost). The geometric
mean SGOT for the inactive and/or the active donor group was higher than the

Figure 4  SGOT SURVEY AMONG INMATES
AT CUMMINS, ARKANSAS,
PRISON
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Australia antigen (Au) studies Vere carried out og 211 blood specimens received,
Eight active donors, of 138 Cested, were Ay pogitive (5.82), a3 were 6 of 72
inacrive donors (8.32), and 2 of 71 non-donors (2.87).

The questionitaire survey of the "free-world" persoanel reached 81 exployees and thefr
fanilieg, totaling 312 peraonsg. One hundeed twenty-eighe exployees and dependents
lived on the gTounds of the prisog aod thus used the Same water supply as the
pzisone;s. Fifty-chree eaployees ate $oue of their meals in the prison mess hall
with the {macag. There had been no cases of hepatit{s &00g any of the @ployees

An inspection of the plaszapharesis center, the equipment, the techniques, and the

process of plasmapharesis icself revealed Bo obvious source of CTOS3 contamination

of dlood or plasza among the PTisozers, A1l Persons doing the venipuactures, blood

letting, labora:ory tests, and Teinfusiony of Packed blood cells were well trained
- "free-world" Persoannel,

Discussion
—==23:0n

It vag difficuler if not impossibie to determine the extent of the Repatirys provlen

at Cumning.and to relata LC to previous &xperience. From Novemper 1967 through May
" 1968 approximately 22 persong PeT moath daveloped abnor=al liver fucction rests

ceapatidle with virzl hepaticis, 4As Scen in Figure 1 the number of new persong

developing lab abrormalities had decraased steadily sinae Jaauary. Hovever, with

N0 daza available for periods prior to Novexabey 1967, one could 70T compare Cummins'

Tecent experienca with Frevious ones,

.

Living conditions at ehe prison were.cercainly favorable for easy spread of infection
from persen eo person. Prisoners ljved and slepc virtually on top of one gnother,
Personal hygiene was poor; the opportuaity for fecal-gral transmission of hepatirig
vas greas, ‘Homosexuality was an aspect of prison life very much calked about byt
almost impossible o quantitate, Thig Practice easily ecould dcsount for person-
Eo-person transmission of disease. Nonecheless, during rhe lavestization 1¢ was
izpossidle to relata any one person as rhe source of iafeccion for any other prisoner,

It vas rumored thac Parenteral drug abuge vas widely practiced among the inmares.
There was common agreement among the prisoners that "uhatevew you can afford, you
can ger," Certaialy there was no shortage of needles; they could be obtained
through the plasmapharesis Program at the infirzary or the veterinary service for
fara animals. ¢ was acknowledged thae despite Precaulions to prevent stealing of
syringes and needles, there was sri] corsidersbla loss,

Finally, theve were Very active and producrive clandestine distilleries scattered
throughoutr the prison grounds, During the course of his daily rounds the
disciplinary offiser would routinely uncover fruits of the labors of amateyr and
professional wine, beer, and whiskey makers. At bese these products weve exude,
potentially toxic preparations contiining variable concentrations of alcohsl,
None:heless, they apparencly sold well.

to food or watar. The "free-world" people, as well as the 40 women prisoner$ who
shared the watar, food, and @ilk Supply with the H48e pPrison Population, did pot
develop hepactitis. .- <.

Because the Plasasphacesis Program seemad co be 3 likely setting for transmission of
hepaciris and because of the plasmapha:esis-associaced nepacicis outbreak ar Cumning
investigated in 19¢4 and traced to {mproper techniques ia the plasza laboracory,
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the plasma lab ang its vecords were carefully studied, 1. has already heeg stated
that the present plasmapharasip technique Practiced at Cugmipg seened sa:is!ac:ory.
Siace the plasma 1ab qid Toutine euzyme and bilimpig deterninatiogs among the
donors, ang these persons constituted almpge the sole populacion 8roup subjectad tq
‘bleed tests, it was obvious that mage of these inmaces wirh abnormat 1iver funccion
tests would be frew the donor ETOUp. For thig Teason a survey was performed ro
obtain 2 history and 3 serug sample for Cransaninase determination from a sample of
the entire population, including Prisoners not Participating in the Plasmapharesis
Program. ‘As might be expectad the Prevalence of pagse hepatitis was higher among
the population that had been rejected from the plasmapharesis program that among
either rhe active donors or non-donoys, Hovever.'che geomecric wean SGOT of each
of the doner grcups (active and {oactive) was significancly higher than that of the
non-donor group . (Pigure 4), Australia antigen gtudies dezonstrated a Similar }
differanaea between gon=-donors and active or {nactive donors. The preseace of the
antigen suggases that seme of che hepatitis was serunm rather than infectious hepatitisg,
This is the only informarion available vhich would indicate one foru of hepaticis
rather than another; the repecitive nacure of €Xposute to needles precludes

accurate agsessment of incubation periods,

Several éxplanations for the differences between donors can be offered. quor:una:ely,

., none ¢an be substantiated with certaiaty. First, ir jo possible that the plasma-
pharesis teckaique dig allow for significant bue iafrequent cross contamination of
plasma or blood among the donors and ¥as responsible for hepstitis, thus accounting
for the higher geometric Tean SCOT among the donor groups. Second, it is possible
thac the techaique and process of repeated plasmapharesis led to SCOT abnormalities.
Since whole blood Tust be centrifuged and the packed cel:s retransfusad, there may be
el0ugh trauma to red calls in che process ro increase their fragility, allow for
intravascular hemolysis, and raise the SCOT. Agaiast this theory is the faet thae
the gecmetric mean SGOT of the inactive donors (@any of whom had not donated for
gonths) was noc different from the active donors, Third, and wost difficult to
quanti:ihace, is the fact tha: Participation ig the plasma program provided the
doaor with five dollars per week with vhich te purchase goods and services within
the prison. Thus, .a donor was in 2 position o purchase drugs for parenteral

: abuse, purchass the services of a homosexual Parenac, or purchase the plentiful

& hoze-made spiries. Any one of these Purchases could lead eirhes directly to

RN
ALSE

;{i liver damage or .to an increased rigk of acguiring viral hepatitis, each of vhieh
B would account for elevated S5GOT's.

R

4 f . Finzily, it is possible that che denors and gon-donors differed in ways other than
7 participation in the plasmapharssis program., For inscance, it is conceivable thae

0
L5 UL

persons willing to admit to weekly venipuncturas and bleod lacting have a penchant
for needlss angd indeed are prone to abuse Parenceral drugs, Moreover, there way
be a greater percentage of alcoholics among the donors than non-donors. These
considerations could not be Tuled in or out on the basis of the available daea.

In summary, -thenm, the occurrence of abnormal livar function tests among a population
of prisoners ar Curmins State Farm was documented. Because of sanpling bias, the
8reat majority of these abnormaliries yera in persens Participacing in a plasca-
pharesis program ac the prison. 4 serological survey of the prison demonstratad:
that the geowmetric mean SGOT was higher armong persons aithar currently selling
Plasma or persons who had voluntarily quiz op had de2a rejecred as doners’than

) ézong persons who naver donacad plasua.m,AusF:alin antigen scudies reflecred g
sizilar pattern. The significance of :his'fiﬁ??ag could a0t be Eully de:e:mined,
although plasmapharesis could moc be ruled out as the means by vhich hepatitis wag

being transmiceed.

Living conditions ac the Prison were favorable for spread of disease, éspecially

fecal-oral transmission of infectioys heparitig, Howgver, che ex:aar and
izmportance of ¢his means of transmission of hepaticis could ner be determined,

10
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Table 2

RESULTS oF SURVEY OF PRIson POPULATION*

Donor Cacegorv Hevatitis

¥o Hevatiris Total* Rate (%)
" Active 3 135 138 2,2
Inzezive 14 49 64 23.4
Nen Donor 1 66 67 1.5
TOTAL T 19 250 269

Vi |

*Excludeg 3 "Active", 7 "Inac:ive”, and § "Noﬁ-donors" who
to entering the prison or the ?lasmaphare

had had hepatitis prior
Sis program. '
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