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Table. Plague case definition adopted by technical crisis
committee, 2003 plague outbreak, Oran region, Algeria™

Case definition Criteria

Suspected Clinical and epidemiologic characteristics
compatible with plague; or, observation of
suspect microorganisms on direct
examination of clinical samples
Suspected case with anti-F1 anlibodies in
patient’s blood; or, suspected case with a
positive RDT without isolation of Yersinia
pestis or in the absence of other cases
reported in a radius of 10 km around the
case

Culture positive for Y. pestis; or, ROT
positive and Y. pesfis isolated from patients
fiving in a radius of 10 km arcund the case
*RODT, rapid diagnostic test.

Probable

Confirmed

at 28°C and examined daily. Suspected samples were in-
oculated into brain heart infusion and peptone broth and
streaked on blood agar and cefsulodin-irgasan-novobiocin
{(Merck, Rahway, NJ, USA) plates. All media were incu-
bated at 28°C. Bacterial identification was conducted with
API 20 E strips (Analytab Products, Syosset, NY, USA) or
individual tests in tubes, The biovar was determined (8).
Antimicrobial drug susceptibility testing (ampicillin, amox-
icillin-clavulanic acid, cefazolin, cefotaxime, gentamicin,
amjkacin, sulfamethoxazole, doxycycline) was conducted
according to the technique of the Clinical and Laboratory
Standards Institute (www.clsi.org). The serodiagnosis was
determined by the ELISA-F1 technique (9). Serum samples
from 30 study participants who had not contracted the dis-
ease but lived in the same area as the patients were used to
determine the positive threshold of the technique. A serum
was regarded as negative if its optical density at 490 om
(OD,,,) was lower than a threshold defined as the mean (M)
OD,,, value of normal sera + 3 standard deviations (SD):
OD,,, <M + 3 SD. Sera with OD higher than this thresh-
old were regarded as weak when the ratio R = OD,,/
(M - 3SD) was <2 and positive if R was >2.

Results

On June 9, 2003, a 19-year-old shepherd living in
Kehailia was hospitalized with signs of septic shock (pa-
tient no. 2) {enline Appendix Table, available from www.
cde.gov/ElD/content/13/10/1459-appT.htm). He had been
treated at home unsuccessfully with cephalosporins for in-
guinal adenopathy and fever during the previous & days.
In the same village, 6 similar cases (nos. 3-8) occurred in
the following days, until the diagoosis of plague was sus-
pected and confirmed on June 18, first by RDT and then by
isolation of a bacterium that had all the characteristics of
Y. pestis biovar Orientalis and was susceptible to the an-
timicrobial agents tested. The epidemiologic investigation
uncovered the index patient {no. 1), an I1-year-old child
from Kehailia who was a cousin ‘of case-patient 2. On June
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2, an inguinal adenopathy with fever developed, and pa-
tient 2 was transferred to the hospital. He died 3 hours later,
without a precise diagposis.

Following the sanijtation measures (reduction of rodent
harborage, garbage removal, and vector control) imple-
mented in Kehailia, no new cases of plague were reported
in this locality after June 17. On June 19, a woman living in
the suburbs of Oran (Hai Oussama) was hospitalized with
bubonic plague (patient 9). The investigation showed that
she had gone to Kehailia in the preceding days to consult
a healer. Five cases of bubonic plague (nos. 10, 11, 14, 15,
and 17) subsequently occurred from June 21 to July 16
among persons living in villages around Kebailia.

On June 28, a farmer and his wife (patients 12 and 13)
who resided in Ain Temouchent, 50 kin west of Kehailia
(Figure), were hospitalized in Oran for symptoms sugges-
tive of plague. The patients reported that they had not left
their farm during the weeks preceding their illness. On
July 1, a child from Beni Saf, on the Mediterranean coast
100 km southwest of Kehailia (Figure), had clinical signs
of bubonic plague and a positive RDT result (patient 16).
Neither he, nor his parents, had gone to the area of Kehailia
or Ain Temouchent during the previous days. The last case
(patient 18) occurred on July 22, The patient, a hunter who
lived in Oran, had walked in the forest of M’sila, 30 km
northwest of Kehailia, a few days before onset of his clini-
cal signs.

Altogether, 18 cases were identified June 4-July 22,
2003: 10 confirmed, 3 probable, and 5 suspected (or 12
confirmed, 2 probable, and 4 suspected, according to the
new World Health Organization case definition [1]). Most
of the patients lived in unsanitary conditions, in close con-
tact with livestock, and in the vicinity of storage areas of
grain and fodder. In Kehailia, all the case-patients resided
in different dwellings located within a 200-m radius. None
of them reported direct contact with rodents. Sixteen of the
18 patients had an inguinal bubo, indicative of a flea bite on
the leg. A septicemic form of plague developed in patients
1 and 2. Patient 1 died very soon after hospital admission,
Patient 2 was admitted with a severe fever and neurologic
syndrome and fell into a deep coma, despite. broad-spec-
trum antimicrobial drug treatment that included vancomy-
cin, cefotaxime, and gentamicin. He recovered from the
coma 43 hours after freatment with ciprofioxacin {500 mg
2x/d for 30 days) was completed (F. Razik et al., unpub.
data). No case of secondary pulmonary dissemination was
observed. Other plague patients were treated with either
doxycycline for adults (200 mg/d for 10 days) or cotrimox-
azole for children (40 mg/kg/d for 10 days). All recovered
without sequelae.

On the whole, 60 bubo aspirates, 143 blood samples,
6 sputum samples, and 2 cerebrospinal fluid samples were
analyzed. In 5 samples, sinear stains suggested infection
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Figure. Geographic distribution of plague
cases, Oran region, Algeria, June-July
2003. Boundaries and names shown and the
designations used on this map do not imply
the expression of any opinion whatsoever
on the part of the Woerld Health Crganization
(WHO) concerning the legal status of
any country, territory, city, or area or of its
authorities, or concerning the delimitation of
its frontiers or boundarigs. Dotted lines on
maps represent approximate border lines for
which there may not yet be full agreement.
* Data source: Ministry of Health Algeria. Map
production: Public Health Mapping and GIS,
Communicable Diseases, WHO. Copyright
WHO, 2006. Used with permission.

with Y. pestis (online Appendix Table). Among the 18
patients, 12 had a positive RDT result, but ¥, pestis was
isolated from only 6 patients: 5 from bubo aspirates and
1 from the blood culture of a patient whose bubo was too
small to be punctured (patient 13). Results of ELISA-FI
serologic test conducted on the serum samples from 15 of
the 18 patients were strongly positive 3 times and slightly
positive 3 times (online Appendix Table).

Discussion

Epidemiologic investigation did not identify any other
plague patients before patient 1. It is unlikely that other
cases occuired and remained undetected during this period
since plague, even in its bubonic form, is a severe infection
with high fatality rates.

For the first time, the RDT was used in an epidemic
situation outside of Madagascar, where it was developed.
The case definition had to take into account this particular-
ity. The bacteriologic diagnosis is a long procedure (at least
4 days) and, in this epidemic context, RDT contributed to
the effectiveness of the response. Of the 44 RDTs that were
conducted, 12 had positive results; by contrast, culture
was positive only for 6. Among the 15 patients for whom
a serologic test was conducted (online Appendix Table), a
specific antibody response developed only in 6. This ab-
sence of specific antibodies can be explained by the fact
that serum specimens were taken before the appearance of
anti-F1 immunoglobulin G, or by a rapid administration
of antimicrobial drugs, which stopped development of an
immune response. The 3 clearly seropositive patients were
those from whom a positive culture was obtained.

The outbreak occurred in a poor rural settlement, with
inadequate sanitation. The residents observed an increase
in the population of commensal rodents, which is often as-
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sociated with the harvesting period, but no unusual rodent
mortality was noted during the weeks preceding the out-
break. The appearance during the same week of 2 new cas-
es in Ain Temouchent (50 km west of Kehailia) and then 1
case in Beni Saf (100 km southwest of Kehailia) could not
be explained. Nonetheless, the fact that the Y. pestis strains
isolated in Kehailia and Ain Temouchent had identical pul-
sotypes (V. Chenal-Francisque et al., unpub. data) argues
for a singie focus and not for independent foci that emerged
simultaneously.

A crisis committee designed and supervised a control
strategy based on standardized case management, pro-
phylactic treatment and follow-up of contacts sharing the
same dwelling as plague patients, and vector control. En-
vironmental sanitation measures in Kehailia contributed to
reduction .in the occurrence ‘of new cases in this village.

Intra- and peridomestic spraying with permethrin was con- *

ducted, Deltamethrin was dusted on the tracks and arcund
the burrows of rodents located in a radius of 10 kim around
the dwelling of the patients. Uncontrolled killing of rats
was prohibited. ‘

No natural focus of plague had ever been described
in Algeria. Past cases were always regarded as imported
through the ports. The reappearance of human cases in this
area can be explained in 2 ways: a recent importation of in-
fected animals or a sudden manifestation of a natural focus
that had remained silent for décades. It is noteworthy that

Kehailia, the epicenter of the outbreak, is in the vicinity of .

flour mills built 4 years before the outbreak. These mills are
supplied regularly with cereals by trucks arriving from the
port of Oran. A part of this traffic was still run by railway
a year before the outbreak, and a marshalling yard was in-
stalled a few kilometers from Kehailia. In 1919, this mode
of importation was responsible for the plague outbreak that
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occurred 75 km south of the port of Skikda (70). The hy-
pothesis of recent importation of the plague bacillus-in Ke-
hailia is therefore tempting but is tempered by the fact that
I the grain is primarily imported from Europe, which is not
affected by plague, and from North America where natural
foci exist but have very limited areas of overlap with those
regions where cereal grains are grown, 2) no higher mortal-
ity rate in the murine population of the port was noted, 3)
no human cases occurred in this sector of the city, and 4) a
3IS—restriction fragment length polymorphism (77) analy-
sis grouped these strains in a cluster clearty distinct from
the strains isolated from Afiica and America (V. Chenal-
Francisque et al., unpub. data),

The geographic concentration of the cases in 2 foci,

both. contiguous in the mountainous area of Tessala, sug--

gested the existence of a natural focus in this area. More-
over, Meriones are present in Tessala, and these rodents
are 2 well-known. potential resérvoir of ¥, pestis (12). The
outbreak occurred at harvest time, and it is possible that
the abrupt reduction in the source of food pushed the wild
rodents to approach houses in which grain was stored.

The current challenge in terms of public health is to
determine if this animal reservoir has disappeared or if it
is well established in the ecosystem. The capture of 3 se-
Topositive small mammals (2 Mus musculus and 1 Aleterix
algerius) in July 2004 (J.L. Soarzs et al., unpub. data) and
the identification of several Y. pestis infected fleas in the
same area (13) favor the second option. N

Beyond the local problem, the proximity of a possible
natural resetvoir of plague to Oran, a large international
commercial port, raises the possibility of the risk for an ur-
ban outbreak. At the time of the investigation, the sanita-
tion in the city and port were poor and rodents proliferated.
These urban rodents could come in contact with infected
rodents from rural areas in the uncontrolled dumps at the
periphery or through a dry riverbed that penetrates as far as
the city center. Because of Oran’s population density and
the commercial activities of its seaport, a plague outbreak
would have intenational implications.

This outbreak is a textbook illustration of the unex-
pected and sudden reemergence of an infectious disease
epidemic that is potentially highly lethal. Tt also demon-
strates that the danger of a plague.outbreak is not litnited to
the currently indexed natural foci.
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“So mény scientists thmk that once theiy figure it out, that’s all they have to
do, and writing it up is Just a chore. I never saw 1t that way; part of the art of any
kind of total scholarshlp isto say it well.”

—Stephen Jay Gould

1462

Emerging Infectious Diseases « www.cdc.govieid » Vol: 13, No. 10, October 2607

233



234



“mﬁ@m%wm

B 89 : PRNP 3]\‘“/1291)‘/")/FJ‘%EA'(“&JZ)#E_—AER%ACJD@%ﬁﬁe@)&ﬁﬁ@ﬁ‘ﬁﬁﬁﬁ%éﬁ ﬁ%%éﬂmﬁ
IFHAY EBIRAE  HIR, TR, . , ‘
8% 2 FERR : neurology-referral centerj‘—olUMRC(E%B’F?%%%%)?’)?J‘/*EFH 0)5}‘%%71"

R TRET ISE RIS AECIDTHY, KK EBROEHREE T, SV 20 32K (PrP) @F‘iﬂztﬁﬂﬁzﬁ%oto TR DY
FERTAARITEL N o, N §E0)PrPS°(PrPGDJ<¢l/»ﬂ:’-—-7’4’/7:a‘—-A) D& FIEITIL, vCIDTRONDH D LR DOH
PP RIA R LT (PrPscﬁ"f?”fi) LisL, &E«r Al kKl EDTA%“E'FL:*QI:\'C?uTT—f@JﬁﬁﬁMﬁ\%mbt\_J:L_J:U A
RvCID /8= RBITBIENTE, -
|#ERR: K%%ihﬁbhr_fm-/%ﬁmﬁfﬁ&%r‘oybah_l, W/ﬁﬁﬂtﬂuﬁaoﬁlﬁ'ééﬁﬁ%ﬁﬂ"%mi BT FECh5, AR
e PrP5°o>7"n77~—-—EtJJ%ﬁnﬁ—zmﬁﬁﬁv{a‘k‘?‘ ﬁ%ﬁ%étw EDTAluiéf)ﬁ'/ﬁﬁﬂ)ﬁ%ﬁ@ﬁwigﬁé‘fﬁ67N~.L;C

o b\én )

ﬁ""ﬁi%@ﬁﬁ. -:ﬁd)s'dﬁt;

PRNP :z}:‘/l2975§/<)/ﬁ%ﬁAfﬁ;é#i?@m%iﬂcm@%
-ﬁﬁ%l)\i%@ﬁﬂ#ﬂb%éo o .

a zﬁﬁﬂ:ﬁfm VCIDDIEE T3 BIREED, L0 B B, AL
1B R DA BEHIEE OkfT R OVB ) FERL., M 36, Eiz—E

| HARRE LI R — 2RI BRI IR L LT3, Eo, HETE
| B E T AVCIDERERERNTRAEL LI LD, ERITECA LR LY
19809645121 BLL L DREWERBOHBENLOBRIMEFIFRL T .

e, &%CJD%7°J73‘/F R AF A R E U O
%bas _ . :

B4R 2501 o | No. 21
EER TRHE HESsE
| BEH E—WATH | SEERSORS [BRUER
2 - §p L 18 : AIATH
RAIES - WS B . N 2007. 12. 17 =14
—&E{J% % (@Eﬂ%ﬁ%&:ﬁﬁ@b) ' ) . Mead 3, qu_]"Le_r S, Desbruslais M, AxRE
f BRMIAR (EARERE) HEBEOARKR Eei,{,‘gjgwgnﬁ‘}fg’gg‘;;;‘geﬁmggh |
\"-Eﬁ':"r"c%(ﬁﬁﬁ)_ , iﬁﬁmﬁ%,?gj(‘gﬁgiﬁ} S "Neu'ro'l. 2007 Dec;64(12):1780~4, |  3E[E
o - BSARRI-LRI B 3RT(H AR524E) o SR -
Oﬁ@@%ﬁﬁm :rob‘éﬁnf{“/?mzw "r'zt'j'ﬁ,7)#/?//\?’&@%%:}#/129\?\/ #oJ:tFﬁ'a“rﬁPrP&ﬁ FHREOFERBHRR-
R ERB 0NV T e V3T E (vCID) I, f/"/?ﬁm#tﬂkéﬁ&ﬁ%ﬁﬁﬁi@%z&i&%&f}z}vﬁﬁr%b FEORAICELRIRT B, FOihBEEEE
WELEBEITET, TV F 7B ET (PRNP) DR 1208 AF 4 20w o R Ch0, MBI MERERT R, 7% = :
é‘l%ﬁ'ﬁiiﬁﬁ@é@fﬁf’r?s"ﬁfﬁ"tlf&)ot... PV AV 2=y s e ADTT MARBT, mopmpﬁﬁ%ﬂtvxﬁﬁwﬁﬁh@%m# 532’2 E'ﬁﬁl
VWZEARENTOEN, B ARBALRATHEELONG, BsERml B3R

SRm-LRI K]
RS RRMm-LRI AR

MRZENTDVANA,
. A%k
vCIDEDRIZEDVAY

-

MedDRA/J Ver.11.0J




236



