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follow—up of a mass treatment
WITH INJECTABLE ATEBRIN v

By A. T. W. SIMEONS, wm.da. (Heidelberg)

Bombay

In March 1936 (Indian Medical Gazette) I
leported on a iplanket' treatment for malaria
%o\t/}elrlng a mill area in the Southern Deccan

1 .

nom. o1 population of 5,600 souls, all of
ngoorfl jreceived two jpjections of atebrin. The
. %njecFlons were followed yp by 0.01 g. plas-
ochin simplex on three consecutive days. Ivo
fufhhef trestiment was given. The district was
Jp hl malarious and at the time of the mass
1 eatment, wttch</2s ppmpleted in nine days, the
nz;tﬁrlzi incidence was of epidemic magnitude.
as © relapse rate for the following Six months

91VeN in the paper and gppeared surprisingly
EW' Similar experiments carried out during the
aregllon epidemic of 1935 on a much smaller gcale,

, 0Ot so carefully controlled, showed equally
?atleaCtory results, and it was therefore very
(})\rtunate that in the mill area results could be
Hheefully watched over a period of 2% years.

measures gdopted after the blanket' treat-
MENL were as follows : =
t’ie(l) Intensive propaganda was carried on m

village to bring every fever case tO the
*Ci‘e:tolr' This propaganda was successful because

villagers all knew that two painless injections
Woulcll brlng instant relief of all symptoms oi
malaria. Every concealed fever «case is 2
Menace to all; every concealed case might make
hem all as i1l as they were Dbefore the treat-
ment, etc.:

(2) Every new case of malaria was treated a

ch*CG)WA “WO iniections ron0 Prasm0"

(3) NO quinine whatsoever was dispensed.
(4) Simple anti-larval measures, Such as oilmg
Pools in the river-bed during the dry seas?n-
Wer.g done, the 1local carrier being Anopheles
cuhcifacies. 3
The chart giVES the mOl’lthly malaria JVJf
1! ears prior to and 2% years after
lankel " tyem :
Tkl) AllKeLl' treatment. In the second half ol the
¢ art the plack part of the blocks represents the
llrnber of re_injections’ and the white palt €
umber of injected new-comers, including = Le\\
Cases from gutside villages which have availed
themselves of the mill gigpensary. The black
snd white parts together give the total number
I%ases treated every month.
. the chart eyery re-injection has
I*{eglstered as a irelapse’ although obviousy a
a19€ number of these so-called 'relapses are
lIl,jfECthIlS, particularly as it was noticed that
théSt Of these 'yelspges OcCurred after leave
) *native Village But even leaving this point
9% and pegigrering all re-injections as relapses,
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the results are much better than c¢linical experi-
ence.would lead one to expect, and if it is borne
in mind that these figures are from ; population
including women and children varying around

/ 6,000 souls, malaria can no longer be considered

highly endemic, == it was for 15 vears preceding
the mass treatment for which reliable records
exist. In fact the relgpge rate is so surprisingly
low that sort of explanation of this
phenomenon must be attempted.

It may Pe argued that the pepign tertian
strain in this particular area was an unusually
benign ome and  exceptionally senmsitive to
atebrin; that the rainfall in the years following
the mass treatment was particularly unfavour-
able for the propagation of A. cylicifacies; that
the gimple anti-larval measures were unusually
effective; and, finally, that owing to the excellent
social welfare amenities provided by the mill
management, the general condition of the
population was particularly good. But
taking these points into consideration the results
at Gokak seem so gurprisingly satisfactory that
there is still room for a more sweeping explana—
tion. Perhaps the following observations ..,
prove helpful

In private practice i Bombay I see many
cases Of fregh malaria plcked up from all parts
of India, and having seen the excellent results of
parenteral atebrin in  Ceylon and Gokak I
applied the same abbreviated method in these
cases. The immediate clinical results were just
as favourable but the relapse rate was practi-
Cally 100 per cent within one to six weeks. It
was therefore soon decided to follow up the two
injections With a full course of tapjets  followed
by a full course of plasmochin, so as to get the
almost immediate clinical response attainable
with injections and. the gatigfactory relapse rate
of the oral method combined. The results of
this method were better but by Nno means as

some

even

satisfactory == I have been accustomed to see
with tablets on]_y, I therefore returned to
treating fresh infections Ly the oral method only,
and relapses again became the exception instead
of the rule.

The above observations on first infections arc
unfortunately not based om a ]arge series of
experiments; they were made on cases as they
occurred in the routine of private practice. The
conclusions drawn from them may therefore be
misleading, but the discrepancy between gporadic
first infections and epidemic malaria has struck
me so forcibly that I feel justified in attempting
an explanation, which 5+, lead to further in-
vestigations by workers more fortunately placed.

Thus, further eyperience with injectable
atebrin has led to two geemingly contradictory
results.

In the hlghly endemic or epidemic areas in
which it has been tried, the abbreviated two-
injection method yields excellent regylts, whereas
in gporadic first or fresh infections it is a hope-
less failure. Particularly the observation that
the combined parenteral and oral method gj_ves
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less satisfactory results than the oral method
alone in fresh ges, whereas the injections alone
seem to be sufficient in epidemic malaria, points
strongly to am immunological factor.

It appears that immunity in malaria mgy be
considered a sort of balance between resistance

and intensity of infection. In first infections
therefore the ' infection scale = is loaded and the
' resistance scale' is empty. ©On the other hand
in persons resj_dj_ng in endemic areas both scales
are heavily loaded gnd, as no treatment
completely eliminate all parasites from the hody,
first infections treated energetically from the
onset will glways have a balance in favour of
the infection. This will result in a high relapse
rate because the pody has had no time to build
up any resistance. If on the other hand the
vast majority of parasites are suddenly destroyed
in a case residing in an endemic or epidemic
area, the balance will turn in favour of the
previously acquired immunity and a low relapse
rate resylt, even after an abbreviated treatment
which would be utterly inadequate in a fresh

case.

can

Moreover, it has frequently been observed, and
was again seen during the Ceylon epidemic, that
3 to 10 days after the parasites had been
removed from the peripheral circulation with
atebrin, they again appeared for several days
without producing any clinical gymptoms and

disappeared spontaneously without any treat-
ment. I have never seen this in first infections
treated at the onset of feyer, where reappearance
of parasites always seems to indicate a pending
relapse, indicating that the final clearing of the
body <an only take place in the presence Of a
high immunity, which easily outweighs the mild
infection remaining after treatment with
atebrin.

Some hold that a first infection should not be
treated at once with a powerful parasiticide like
atebrin, others are convinced that oral atebrin

does not impair the development of a resistance.
While I am inclined to sgree with the latter I
am most emphatically of opinion that atebrin
musonate, through its quick and powerful action
in fresh (ageg, reduces the parasite count so sud-
denly that the body is no longer called upon to
produce an immunity, and hence an unchecked
multiplication of parasites and
u]_tj_mate]_y results in a clinical relapse_

Exactly why atebrin tablets do not gppear to
interfere with the development of resistance in
fresh cases, while injections obviously do, is =
problem outside the scope of this paper.
Only be said at present that it has nothing to do
with the quantity of atebrin gjyen, as injections
plus tablets appear to obstruct immunity to a
greater extent than tablets only. If a high
degree of resistance tO guperinfection has been
attained through years of exposure the body
appears to become quj_te capable of coping with
the few. parasites remaining alive after treat-
ment or 1ntroduced by = mild reinfection. This

I venture to guggest may Pe an explanation why

recommences

It can

the ' relapse rate " or susceptibility to reinfection
at Gokak as shown in the chart seems to be very

slowly increasing, as resistance becomes less.

What I have hitherto experienced with atebrin
musonate has led me to adopt the following
principles ==

(1) In first infections that are seen from the
onset of fever?tablets only, followed by plasnio-
chin, lowest relapse l’filte
(although clinical relief is not as prompt as with
injections).

(2) In first that are
several rigors, injections are only used if cere-

have gj_ven me the

after

infections seen

bral or circulatory symptoms call for Very
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In these cases I have found *

prompt action.
wl'

best to give no further treatment after two

jections, to wait for the next pelapse, and trea
A

this with tablets and plasmoehin. All
cases are treated with tablets only, followed
plasmochin.

(3) In chronic relapsing cases living in 7OV
endemic areas either injections or tablets
be given, followed yp by plasmochin.

(4) In malaria cases residing in endeifl

areas or during epidemics, and therefore haVijA

a2 high immunity, two injections only are
(Continued at foot of opposite' page)
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nethod of choice. The results, both
clinical relief and relapse rate, appe<
satisfactory, while, where 1al'%e nspum Of
Datients have to be dealt With it technically

: short-handed Staff, ™
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only possible method of ra 10
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Wlt'h the injection Method wily condugted
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J w%ic 2 “blanket! treatmentl
?ut with two injections of atebrin™®
s'lowed a satisfactory result.

(2) This treatment in fresh infecttfif <
an

unsatisfactory result. with A ‘
(3) Fresh cases treated £ atebnn tablets
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