o Comment~—All of the antimicrobial agents tried were
" effective in treatment of cholera El Tor cases, since dura-
tion of hydration and the period of excretion of vibrios
could be shortened and the amount of intravenous fuid
needed could be reduced. It is difficult, however, to con-
clude which of the drugs was most effective, though some

differences were recognized in their effectiveness. As far
as the period of excretion of vibrios is concerned, ery-

thromycin and tetracycline were superior to the other
drugs; but as regards duration of hydration and amount of
fluid required, chloramphenicol appeared to be better
than the others.

It may be possible to work further on these problems
during the Joint Study in order to find the most cffective
dosage schedule and the relative efficacy of the various
antimicrobial drugs.

Nonvibrio Cholera’

Dr. Jorn Linpensaum, Dr. WiLriam B. Greenovcs I,

Dr. Asram S. Banenson, Dr, Rosrrr O, Oseasonn, Dr.
Sarvip Rizvi, and Dr. AN]SA Saap

Pakistan-SEATO Cﬁolera Re.rearc/z Labomtory, Dacca-
5. East Pakistan.

L
[

In February and March 1964, during a seasonal period
usually associated ‘with a fall in the incidence 6f cholera
in Dacca, a number of cases were admitted to the Pakis-
tan-SEATO Cholera Research Laboratory ward in a state
of circulatory collapse after an acute iliness of less than 48
hours’ ‘duration, associated with the passage of copious
rice-water stool. In most of these cases no vibrios were
isolated. from daily rectal swab cultures. During this
period 15 such patients were admitted ‘with profound
dehydration in a complctely collapsecl statc, without pulse
ot blood pressure, in whom no bacteriologic evidence of
cholera infection was found An additional 29 bacterio-
logically negative cases were admitted with moderately
severe dehydration ( plasma protem greater tha'n ¢ gm. -
percentage) associated with watery diarthea. During the
same period a total of 14 bactcnologlcaily proven cases
of cholera were admitted. - It was apparent, therefore, that

during this period a choleralike illness without bacterio-

logic evidence of cholera infection was more than twice as
common on our wards as cholera itself. Accordingly, a
prospective study was undertaken to obtain more com-

plete clinical, physiologic, bacteriologic, and immunplogiﬁ-,

data on these cases and to compare them with established
cases of cholera.

*This work was supported in part-By Research Agreement No,
196802 between the National Institutes of Health, Bethesda, Md.,,
U.S.A. and the Pakistan-SEATO Cholera Research Laboratory.
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PLaN oF STtupy

The study was initiated on March 24, 1954 and con-
tinued until June 11, 1964. All patients with diarrheal
disease admitted to the CRL ward in a state of circula-
tory collapse (absent pulse or pulse too rapid and faint
to be counted), were admitted to the study. On each
patient, admission plasma protein, electrolytes, white
blood-cell count and differential, /serum for agglutinin
titers, and electrocardiogram were obtamed bcfore the ini-
tiation of any therapy. All patients were treated with in-
travenous fluids, Only two patients, both of whom had
bacteriologically documented infection with V., cholerae
Inaba, received antibiotics. All the determinartio $ per-
formed on admission were repeated on the seventh hospi-
tal day. Thirty to 100 ml. of liquid stool were obtajned
under oil from the sigmoid colon by means of a sterile
catheter inserted through the rectum within a few hours
of admission for determination of electrolytes, pH, sugar,

gross and microscopic examination, and guiaic test for.

occult blood, as well as bacteriologic studies. The material
was streaked on SS, MacConkey’s, blood, gelatin - (GA)
and tellurite-taurocholate-gelatin. (TTGA) agars and was
placed in bile peptone enrichment fiuid (Monsur, 1963).
Seven ml. aliquots were distributed in 5 to' vials as soon
as possible and stored at minus 45° C.. In addition, dark-
field examination was performed on fresh stool or rectal
catheter specimens (Benenson, Islam, and Greenough,
1964). Throughout the hospital stay, daily rectal swab
material was plated on GA and en TTGA and was placed

in bile peptone enrichment fluid to be plated the follow-
ing day. Strict intake and output measurements were

made throughout the duration of illness. Stool was col-
lected at 8-hour intervals for description and volume

measurement. The end of the last 8-hour period before
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the passage of nonliquid, semiformed-to-formed stool was
considered to be “end of diarrhea,”.

Immunologic studies—Paired acute and convalescent
sera were tested for agglutinating antibodies against live

V. cholerae Inaba and Ogawa (Goodner et al., 1962).

. Three cases from whom noncholera vibrios were obtained

on stool culture were also tested for agglutinating -anti-
bodies against the homologous organism.

‘Bacteriophage studies—Frozen stool -aliquots f:rom 28
of the patients were examined for the presence of bacterio-
phage lytic for cholera vibrios as well as for bacteriophage
which could lysogenize cholera vibrios. Eight classical

cholera vibrios, four El Tor vibrios, and two noncholera
* vibrios were used as indicator organisms. Stool aliquots

wete treated with chloroform, heat, and ultraviolet light
to [iberate temperate phage. Samples were also enriched
with the indicator organisms overnight and then plated
to detect the presence of phage.

REsurrs

Bacteriologic findings—Stool cultures from 14 patients
were positive for V. cholerae (11 Inaba, 3 Ogawa) on 2
to 7 successive days, In four other patients cholera vibrios
were not isolated, but noncholera vibrios were. demon-
strated for 2 to 5 consecutive days on TTGA and/or
GA plates streaked directly with the rectal swab, No
vibrios or.other recognized enteric pathogens were isolated
from the stools of 15 patients. In a single patient V.
cholerae Inaba was reported on rectal swab culture from
the second hospital day only. Ilis admission bacteriologic
cultures and dark-field examination were ncgative, as
were cultures on days 3-8, and no serum agglutinating
antibodies against V. cholerae were detected in either acute
or convalescent sera, The positive second-day culture
therefore appeared to be a sampling error. However,
this patient will be excluded from subsequent analysis of
the data.

Admission blood cultures were obtained from 27 pa-
tients. None showed any growth after 14 days’ incubation.

Bacteriologically, therefore, the patients in the study fall
into 3 groups: (1) cholera vibrios, 14 cases; (2) noncholera
vibrios, 4 cases; and (3) no vibrios or pathogens, 15 cases.

Dark-field microscopy.—In all of the 14 patients re-
peatedly positive for V. cholerac by culture, the identical
diagnosis, including Inaba or Ogawa sero-typing, was in-
dependently made on dark-field examination. In the 15

_cases where no pathogen was isolated, no vibrios were

noted on dark-field examination. In the four cases with
noncholera vibrios on culture, noncholera vibrios were
identified in the dark-field in two, no vibrios were seen in
one, and V. cholerae Ogawa was reported in one. In the
last case no cholera vibrios were isolated bacteriologically

TasLe 1.~Bacterial -isolations and vibrio agglutinating
antibody titer rises

Significantl No  |Inadequate
Bacterial isolate antibody | antibody sera Total
rise ! rise
V. cholerae Inaba. .. .. £ 5 2 PN S . 11
V. choltras Ogawa. ... 3 PN PO 3
Noncholera vibtios?.. 2, 1 4 4
No pathogens........ . o 15 |-, 1§

! Fourfold or greater rise in titer.
% Rise in antibody against homologous orgamsm none agamst
V. ¢cholerae Inaba or Qgawa. -

at any time during the patient’s illness, and no dntibodies
apainst cholera vibrios were detectable in acute and con-
valescent sera; this case was considered to be a dark-field
falsc—positive. In the 15 cases from whom no pathogen
was isolated, no vibrios were noted on dark field examl-
nation.

Immunologic studies (tablc 1t).—Paired sera were av:n!—
able in 32 cases. In 14 of 14 cases from whom V., cholerae
was isolated, a fourfold or greater rise in agglutinin titer
occurred between specimens taken on admission and those
taken after the sixth hospital day. In two of three cases
with noncholera vibrios, a fourfold or greater rise in ag-
glutinin titer against the homologous organism (but not
against V. cholerae) was demonstrated. No rise in ag-
glutinating antibody titer against V. cholerae was observed
in any of the 15 cases from whom no pathogcn was
isolated.

Bacteriophage observations—Lytic phage was not iso-
lated from any of the 28 stools examined. From four
stools temperate phage was isolated, two from stools with
V. cholerae Ogawa and two from stools with noncholera -
vibrios (table 2). After overnight incubation of the stools
with the indicator strains, temperate phage was detected
in 4 of 14 stools that were bacteriologically negative.

Clinicql and biochemical observations.—Various clini-
cal and biochemical features of the cases are summarized

TasLe 2.—Bacteriophage isolations

Bacteriological findings Temperate | No phage | Total
phage isolated
V. cholerap Inaba... ... ... o 9 9
V. cholerae Ogawa............ 2 ) 1
Noncholera vibrio........... 2 i 3
No pathogen isolated. ... ... 4 10 14
Total................. 8 20 28
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TasLe 3—Clinical features

No patho-| Non-

Cholera gens chalera

vibrios
Watery diarrhea............... 14f14 : 15/15 44
Vomiting..................... 14/14 15/15 ‘44
Muscle cramps. . .............. " 1314 £5/15 414
Abdominal pain............... sft4 txfrg 34
Hoatseness.................... 14/14 14/14 44
Unconsciousness. . ............ 3f14 4f1s 1/4
Oliguria......... i 13/14 13/15 2f4
Daocumented fever. .. .......... 1014 11f13 4/4

Duration of symptoms from on-
set to time of admission:

Mean.............. houts.. 14 10 Ix
Range............. hours 332 §—2I 418

and compared in tables 3 through 6. It is apparent that
the clinical symptomatology in the three groups (table
3) was identical, as was the degree of dehydradon on
admission as judged by a plasma protein level (table 4).
‘Most of the patients were young adults, predominantly
male. There were two 6-year-old children in the group
with V. cholerae, while the youngest patient in[the group

J |
TaBLE 4.%Clinical and biochemical findings'

with no pathogens was 12. Leucocytosis was similar in
degree and character (increased neutrophiles, with a pre-
dominance of band forms) in the three groups. Admis-
sion blood electrolytes were similar (table 4). Similar
electrocardiographic abnormalities (including giant “p”
waves and am axis shift towards the right) were common
in the 3 groups, Stool was alkaline and electrolyte-rich
in all groups (table 5). The patients with V. cholerae
tended to have a slightly higher mean pH and bicarbonate
content than those with no pathogens. The so-called “typ-
ical rice-water stool” of cholera was seen in all groups,
though none of the patients with V. cholerac had the
reddish-brown stool frequent in the patients with non-
cholera vibrios and with no pathogens. ‘The most strik-
ing differences were in the mean duration and volume
of diarrhea after admission (table 6). The average cholera
patient purged for 4.6 days, in comparison with the 1.5
days for those with no pathogens, and passed more than
eight times as much watery stool. Even in these re-
spects, however, there was an overlap between the two
groups. Thus, one patient with V. cholerac passed a total
of 5.2 liters of stool during 2.7 days of diarrhea, while a
patient from whom no pathogens were isolated had diar-
rhea for 4.3 days and purged 17.9 liters of stool. In gen-
eral, however, the duration of illness in the group with

i

Plasma pfotcin in gm.
Number Sex ratio Body weight (percentage)
of cases ‘M :F Age in years in kg.
'% Adini'ssi_on Convalescent | .
V. cholerac. ......... e | 14 1113 28 39 . Ir,I-l:r 7.1
' Co (6-45) (3-63)]  (B.7-14.2) (6.0-8.6)
" No pathogens. ......... g ‘r15 1054 35 38 ‘11,8 7.2
, S (12-60) Ga4)f  (9.8-14.9) (6.0-8.0)
Noncholera vibrios... ... 4 2:1 26 19 IL3 6.9
(x8-30) (23-54) Gom)y (65774
Scrum electrolytes mEq.f1.
Total white blood o
count .
: Na K cl CO,

V.cholerae............... ] 21, 700 140 4.5 . 96 . I5.3
' (4, 00036, 000) (139-144) (.5-5.0) (86-119) (9.122.0)

No pathogens. ......... - 22, 300 138 4.1 96 14.5
(6, 450—38, coo) (26-142) (G.24.7) - (Bi—zro) (9.5-20.3)

Noncholera vibrios....... 21, 400 | | . 141 | C 42 ‘56 16.0
(14, 80032,200)  (138-144)] (4.0°4.6) (go-100) (14.5-18.9)

! Compatison of various parameters in the three groups of patients included in the study. Mean values are presentéd.

The figures in. parentheses following the mean values indicate the ranges of values recorded.
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T'asLE 5.—Stool characteristics

pHL1 Nat K1 cl CO,1
V.cholirae............... 7.54 139 4.3 106 48.5
: (6.85~7.95) (46-161x) (10.2-82.0) (63-129) (26.9-66.5)
No pathogens. . ......... 7.11 P 123 3.1 99 41.5
(6.36-7.80)| (70-163) (7.766.5) (8g-130) (18.1~68.0)
Noncholera vibrios....... 7.52 1II 46.4 91 45.3
‘ (7.08-8.12) (99-130) (25.6-56.4) (82-98) (39. 6-55.2)
Glucose Appcarancc. Mucus WBC_ RBC Guiaic
positive
V.choleras. ............. . 9 “'rice-water''.. ... - _ _
: ‘ (o~ o) 5 yellow. ......... }+ S ol Bt S 313 :
No pathogens. . . .. e 2.8 | § “rice-waret” .. ... : :
Co17) g4vellow. . ... ... +—+4+4+ 1 +—++ o—+++ sf11
6 red-brown....... | )
Noncholera vibtios....... 1.7 | 1 'rice-water’ . ..., _
(o~ 5 3 ted-btown....... }_+ S B ?’3

* Mean values (ranges in parcntheses)

no pathegens was short, and most of these pancnts stopped
purging by the second hospital day. All of the patients
in the three groups responded rapidly to intravenous fluid
and electrolyte replacement therapy, and there was no
mortality in any of the groups.

TasLE 6.—~Duration and volume of diarrhea

J
Mean
dura-
Num-| tion, Mean
berof | days Range |volume,| Range
cases | after liters
admis-
sion
V.cholerae..........] 112 47| 2.7 6.3 30.8 | 5.2-69. 1
No pathogens. .. .. 13 L§ 0—4.3 3.7| o179
Noncholera vibrios. 4 .1 -3 3.0 | 2.373. 4

13 cases of the 14 with V. cholerae that received Tetracycline
" therapy are not included.

Discussion

These findings indicate that a syndrome occurs com-
monly in East Pakistan which often mimics classical
cholera gravis in every respect, but which cannot be at-
tributed to infection with V. choleras. In none of the
15 patients with watery diarthea and circulatory collapse
who presented repeated negative bacteriologic cultares
were vibrios found on dark-field examination; and in no
case was there a rise in serum agglutinating antibody

titers against V. cholerae. 'The striking agreement be-
eween three independent techniques (bacteriologic cul-
ture, dark-ficld, and serologic) in failure to demonstrate
evidence of vibrio infection in all 15 cases would appear
to rule out V. cholerae as an etiologic agent, The bac-
teriologic  studies undertaken did not reveal an agent
‘responmbie for the watery diarrhea. Virus studies have
not yet been completed on the material collected from
these cases. In the light of our present state of ignorance,
and of the clinical similarity of the cases to classical cholera,
the syiidrome may be dubbed “nonvibrio cholera.”” '

The findings further support a view held by many
clinicians since the nincteenth century—that the cholera
syndrome in all its manifestations, including circulatory
collapse, muscle cramps, hoarseness, unconsciousness, and
urinary suppression, is not specific for infection with V.
cholerae, but is rather the physiologic result of extreme
dehydration and electrolyte loss resulting from diarrhea
and vomiting (Pollitzer, 1959).

Each of these 15 cases on admission presented the full-
blown clinical cholera syndrome and could not be differ-
entiated from classical cholera. FEach responded dramati-
cally to therapy with intravenous electrolyte solutions.
Even on retrospective analysis only relative, rather than
absolute, differences were noted between the patients with
true cholera and those in whom no pathogens were found.
In the latter group the diarrhea usually tended to be
shorter in duration and less voluminous, and was some-
times associated with a pinkish or reddish-brown stool
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color that is uncommon in patients with V. cholerae
infection,

In view of the failure to demonstrate an etiologic agent,
it may be asked whether “nonvibrio cholera” as seen in
East Pakistan represents a single disease entity, or is rather
a mixture of conditions of varying etlolocry having in com-
mon watery diarrhea, severe dehydration, and absence of

‘infection with vibrios. Present information is inadequate

to resolve this question. Though our experience with the
syndrome is limited, certain features suggest that at least
some of the cases may represent a specific disease entity.
During the past 12 months the syndrome was encountered

frequently in Dacca in February through May, but oc--

curred as relatively rare sporadic cases in other months.
Similiar observations were made in the course of a cholera
vaccine field trial among 14,057 persons in a group of 23
villages near Matlab Bazar, 40 miles south of Dacca (Osca-
sohn, Benenson, and Fahimuddin, 1965). The incidence
of severe, disabling true cholera (ie., associated with
inability to walk or respond) in a control group (TAB
vaccinated) during the 1-year interval from December
1963 through November 1964 was 3.4 per 1,000. During
the same period the incidence of severe, disabling diar-
rheal illnesses (using the same criteria of severity) from
which V. cholerae was not isolated was 18.2 pér 1,000
Nearly half (45 percent) of these illnesses undssociated
with vibrios occurred during March, April, and May
(table 7). While most of the severely disabling diarrhea

‘TABLE 7w~—Frequency of severely d'isa.f)ling diarrheal ill-
nesses not associated with V. cholerae, Matlab Bazar
field trial area, December 1963 through November 1964

Time interval . Total cases | Ratef/1,000
December-February. ......ooooiinnn . 43 1.7
March-May. ..... e PETTTR 94 8.2
June-August......... PR 44 3.8
September-November ... U 29 2.5

Total, December—November. .. .1 | 210 18.2

due to V. cholerae occurred in persons below 15 years of
age, nonvibrio diarrhea of similar severity was more fre-
quent among those 15 and over.

Information collected both from the Matlab Bazar field
trial area and from other areas of East Pakistan indicates
that untreated or inadequately treated nonvibrio cholera
may, like true cholera gravis, result in a fatal outcome. It
must also be emphamzcd that the present study selected
only the severest cases, those with the most profound de-

hydration. In the absence of a known etiologic agent cer-
tain identification of milder cases of the syndrome is
difficult, and description of its full clinical spectrum is
impossible.

Noncholera vibrios were demonstrated on repeated stool
culture from four of the patients included in this study.
Like those in whom no known pathogens were recovered,
these cases mimicked classical' acute cholera (tables 3
through 5), though, as in the group with no pathogens,
average duration and volume of diarrhea were less than
in the patients with V. cholerae infection (table 6).
two of the cases with noncholera vibrios, rises in antibody
titer occurred against homologous noncholera vibrios, but
not against V. cholerae. That infection with noncholera

- vibrios may occasionally give rise to the full-blown cholera

syndrome has been observed repeatedly (Pollitzer, 1959;
Mclntyre et al., 1664). ’

SummMAry AND CONCLUSIONS

The syndrome in which the passage of copious quanti-
ties of rice-watery stool results ini extreme dehydration and
circulatory collapse is not specific for infection with V.
cholerae. Such a syndrome, in which' no evidence for
V. cholerae infection was demonstrable by repeated bac-
teriologic culture, dark-freld examination, and immuno-
logic methods, occurted more frequently in areas of East
Pakistan in the spring of 1964 than did true cholera itself.
The duration and volume of watery diarrhea were usually
less than in cases of true cholera. Ina few cases infection
with noncholera vibrios was associated with the syndrome,
but in most cases no known pathogen was recovered.
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