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Introduction

The first two papers of this Supplement (Blair 
et al., 1969a; Blair and Weber, 1969) dealt with 
detailed observations on patterns of egg excretion 
by the subject, Foster Mavida. On 19th July, 
1968, the subject was given specific therapy for 
his infections. He received a single intramuscular 
injection of Hycanthone (Etrenol (R) Winthrop) 
as the methanesulphonate, at a dosage of 3.3 
mg./Kg. body weight. It was decided to continue 
with detailed observations on the post-treatment 
patterns of egg excretion.

Patient’s Previous History
The patient (F.M.), an African male, aged 

about 24 years, came to Salisbury to seek work 
from his home in a rural area about 100 miles 
to the north. He was employed at this laboratory. 
He was rather vague on the previous history of 
his condition, but he had noted blood in his urine 
on occasions for about a year, with a terminal 
dysuria when visible blood was passed. He had 
also suffered from upper abdominal pain, 
especially after meals, for a year. He described 
his abdominal condition as an unpleasant feeling 
of distension when eating his evening meal, despite 
continuing hunger. However, apart from this he 
remained apparently healthy, and in fact from 
October, 1967, to June, 1968, he was absent from 
work on only one occasion, when he suffered 
from influenza for four days.

The subject was weighed at midday on Fridays 
throughout the nine months of study prior to 
treatment, and his weight remained between 126 
and 128 lb.

His abdomen was examined on many occa
sions. Only rarely could the edge of the liver 
be palpated at the left costal margin, but even 
at deep inspiration and with strong finger 
pressure, he would not admit to feeling any 
tenderness. More often he admitted that supra
pubic palpation caused discomfort and sometimes 
even pain.

Stool and Urine Examinations Before 
Treatment

Urine Examinations
Specimens of terminal urine were passed by 

the subject at 0800 hours and at noon on most 
working days. He passed his urine into a 6 oz. 
(100 c.c.) wide-mouthed glass jar, collecting only 
the terminal urine expressed from the bladder by 
conscious muscular effort. Each specimen was 
processed immediately. It was sedimented in the 
jar for 30 minutes and the supernatant liquid 
removed by water suction pump leaving 12 to 
15 ml. of urine. This was agitated and then 
poured into a centrifuge tube, centrifuged for 90 
seconds at 1,000 r.p.m. and the supernatant urine 
was sucked off, leaving 0.5 ml. of deposit. The 
deposit was agitated by flicking the tube with 
the finger and 0.05 ml. withdrawn for microscopic 
examination; the number of eggs seen were 
counted. The remainder of the sediment in the 
centrifuge tube had filtered pond water added and 
was examined by hand lens for miracidial hatch
ing (Meeser et al., 1948a).

In the period October. 1967, to the end of May, 
1968, terminal urine passed at noon was examined 
on 177 occasions. The average daily Schistosoma 
haematobium egg count was 447, range 140 to 
1,360, of which an average 43—nearly 10 per 
cent.—were black eggs.

During June, 1967, detailed counts were made 
on relative numbers of normal viable eggs, blood- 
encrusted eggs, dead eggs and black eggs in 20 
midday urine specimens. As discussed by Weber 

Table I
Average Egg Counts from Stool

Period
No. 
of 

Days

Sample Processed and Examined on Day 
it was Produced

Sample Processed and Examined after 24 
hours storage at room temperature

Average Daily Egg Count Range Average Daily Egg Count Range

November, 1967 ... 14 169 30-360 187 60-420

December, 1967 . ... 13 135 50-220 165 60420

January, 1968 22 185 90-490 216 90-630
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et al. (1969), this was believed to give some indi
cation of age and activity of 5. haematobium in
fection and to indicate the progression from fresh 
newly-laid eggs to old dead and calcified eggs. 
Such counts are thus analogous to the rectal 
biopsy oograms described by Brazilian workers 
and may be termed “urinary oograms.” During 
the period the average counts were 244/115/10/45 
= 414 of normal eggs, blood-encrusted eggs, dead 
eggs and black eggs respectively, with a total of 
414. Active miracidial hatching was observed 
from all specimens.
Stool Examinations

The procedure for the preparation and exami
nation of stool specimens, with egg counting and 
miracidial hatching, is discussed in detail in the 
first paper of this Supplement (Blair et al., 1969a).

Stool specimens were examined on most work
ing days from October, 1967, to May, 1968. The 
results indicated a remarkable constancy in 
numbers of eggs excreted and in the extent of 
miracidial hatching from the specimens. Table I 
shows the average egg counts each month on 
daily samples. From each sample two portions 
of approximately 2.0 g. weight were placed into 
jars containing hypertonic saline, the first being 
processed immediately and the second being kept 
at room temperature for 24 hours.

From all specimens profuse and active mira
cidial hatchings were observed, using the methods 
of Meeser et al. (1948b).

First Treatment

The patient was treated on 10th July, 1968. 
He weighed 132 lb. (60 kg.). The drug selected 
was Hycanthone (Etrenol (R) Winthrop) as 
methane sulphonate. The patient received a single 
intramuscular injection of 200 mg. representing a 
dose of 3.3 mg./Kg. There was no pain or dis
comfort at the site of the injection and at no 
stage were there any local or general side effects, 
except for a slight tenderness under the costal 
margin on the day after administration.

Post-Treatment Results

For the period of 12 weeks after the first treat
ment stool and urine specimens, taken at 0800 
hours and at noon respectively, were examined 
on most working days.

The results of the urine examinations are pre
sented in the form of “urinary oograms” in Table 
II. The detailed results are given for July, 1968, 
but for August and September only the totals are 
given. It will be seen that the total daily egg 
excretion decreased steadily from the fifth day 
after treatment. As this decrease took place, the 
ratio of normal or blood-encrusted eggs to dead 
or black eggs also decreased, with the total of 
the latter actually increasing. The dead or black 
eggs tended to be excreted in showers. No normal 
or blood-encrusted eggs were seen after 16th July 
and the last hatching from urine occurred on 
25th July, 15 days after treatment.

Table II
Urinary Oogram at 1200 Hours Daily: Post-Treatment

Number of S. haematobium eggs

Normal
Blood- 

encrusted Dead Black Total

11th July .................................. 130 80 10 10 230
12th ............................................ 100 30 0 10 140
15th ............................................ 90 30 20 0 140
!6th .. .................................. 200 90 30 0 320
17th „ .................................. 140 50 10 0 200
18th ............................................ 30 0 0 0 30
19th „ .................................. 50 20 10 0 80
22nd „ .................................. 20 10 10 0 40
23rd „ .................................. 20 20 30 20 90
24 th „ .................................. 50 0 40 10 100
25th „ .................................. 10 20 10 10 50
26th „ .................................. 20 0 0 10 30
29th ............................................ 0 0 30 0 30
30th ............................................ 0 0 10 10 20
31st „ .................................. 0 0 10 30 40

July total: 15 observations ... 860 350 200 110 1,540

August total, 22 observations 0 0 130 680 810

Sept, total, 20 observations... 0 0 20 140 160
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The progress of excretion of 5. mansoni eggs 
in the stool was followed by examining two por
tions taken from each stool specimen, each 
prepared on the routine used for pretreatment 
examination. After egg counts were made, 
filtered pond water was added to the remaining 
deposit to stimulate hatching. Such samples were 
repeatedly re-examined for miracidia over a 
period of 48 hours. When such periods of obser
vation were interrupted by weekends or public 
holidays, the periods were increased. Each sample 
was therefore examined six to eight times during 
the period, which was a minimum of 48 hours. 
Shiff (1969) has shown that miracidia are un
likely to survive for 48 hours, and it was thus 
evident that many of the S. mansoni eggs only 
hatch many hours after the addition of water. At 
the same time, most specimens were examined 
on three separate occasions (mid-morning, noon 
and mid-afternoon) each day. It was difficult to 
decide on the best method for presenting such 
data. It was decided to record only the maximum 
miracidial estimation for each specimen, although 
this would tend to underestimate the actual hatch
ing potential of the specimen.

Miracidial numbers were estimated on a grad
ing as follows:

0 —no hatch.
-|--------1 to 8 miracidia.

2 -j------ 9 to 20 miracidia.
3 -|------ 21 to 40 miracidia.
4 -j----- 41 to 80 miracidia.
5 -j- •—very large numbers.

Table III shows the combined results of stool 
examinations for each week for 12 weeks after 
the first treatment. Two replicates were examined 
from each stool specimen. The table records the 
total estimated number of eggs counted for the 
week and the frequencies of the miracidial hatch
ing rating for the week. The maximum rating 
for a series of observations on each particular 
replicate was recorded. Since public holidays and 
other factors often interfered with the examina
tions, the number of stool specimens examined 
in any week is also recorded.

It may be seen that after the second week after 
treatment there was a decrease in the numbers of 
eggs passed and also in the extent of hatching 
until the ninth week. However, presentation of 
weekly totals of egg counts and frequencies of 
hatching obscure the fact that there were many 
specimens passed between the third and seventh 
week which were free of eggs and from which no 
miracidial hatching occurred. As an example, in 
the fourth week eggs were found in only two of 
the ten replicates examined, although miracidia, 
in very low numbers, usually only one, were 
found in eight of these replicates. These were 
usually only observed on a single occasion in the 
series of observations on each replicate. After 
the ninth week egg counts increased and there 
was a higher frequency of high miracidial hatch
ing ratings. The treatment had therefore caused 
only a temporary recession in egg excretion and 
in hatching.

Table III

Stool Follow-Up Examinations: S. mansoni Egg Counts and Maximum Miracidia Hatch 
Rating on Two Stool Samples Each Day, Grouped in Weeks, 11th July to 27th Septem

ber, 1968

Week
No. of Days 

Samples 
Examined

Total No. of Eggs Counted 
from Two Daily Samples

Maximum Miracidia Hatch Observed in 
Each Sample

0 + 2 + 3 + 4 + 5 +

First treatmen Hycanthone (as methanesulphonate) given intramuscular ly 10th luly, 196 8, at 1200 hours.

1 3 880 2 3 1
2 5 1,540 6 3 1
3 6 220 2 9 1
4 5 20 2 8
5 6 40 3 9
6 4 30 1 6 1
7 4 50 1 7
8 5 70 9 1
9 4 320 6 1 1

10 4 100 3 5
11 5 260 1 3 5 1
12 4 340 4 3 1
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Status at 12 Weeks After Treatment
The patient felt very much improved in health; 

he had no hepatic tenderness and he was able to 
eat meals of a size to satisfy his needs. He no 
longer had to get up during the night to pass 
urine. He still experienced some suprapubic pain 
when he passed showers of black eggs accom
panied by haematuria.

His stools were now formed and firmer in con
sistency, and on two mornings during the 12 
weeks follow-up he was unable to produce a stool 
at 0800 hours, a function he had performed with 
unfailing regularity during the six months of 
observation prior to treatment.

It seemed that his urinary infection with S. 
haematobium was now cured; his bladder func
tion had improved and, apart from possible 
further episodes of passing showers of black eggs 
and the accompanying haematuria, he would have 
no further trouble from his urinary bilharziasis.

The drug had failed to cure his S. mansoni 
infection, but egg excretion had decreased.

Second Treatment

In the light of the disappointing S. mansoni 
picture at the end of September, it was decided 
to repeat the treatment on 2nd October, 1968, 
exactly 12 weeks after the initial treatment. The 
patient was again given 200 mg. Hycanthone by 
intramuscular injection. His weight was 131 lb. 
and the dose was therefore 3.3 mg./Kg. This was 
without incident or toxic side effects, except that 
on this occasion he experienced some nausea on 
the 2nd October after the evening meal. It was 
noted that the second treatment with Hycanthone 
did not produce the yellow colouration with an 
iridescent sheen of the urine which had been 
observed after the first treatment had been ad
ministered.

The same follow-up procedure was carried out 
as after the initial treatment on 10th July. The 
results of the stool egg counts and miracidial 
hatching grouped on a weekly basis are set out 
in the first part of Table IV. In the fourth week 
no eggs were seen in the ten samples examined, 
and in fact miracidia were hatched and observed 
on only one occasion, each from two of the ten 
samples examined. However, by the twelfth week 
of the second observation period the egg count 
had returned to the same level as was observed 
just before the second treatment was given, and 
hatching activity was restored to the level ob
served at the end of September, 1968.

Third Treatment

By the end of the year it was obvious that the 
second injection of Hycanthone administered on 
2nd October had not destroyed the S. mansoni 
worms, which were still producing viable and 
hatchable eggs. It was decided to try once again 
to eliminate the remaining S. mansoni worms with 
a third intramuscular injection of 200 mg. of 
Hycanthone. This was administered at noon on 
2nd January, 1969. His weight was 131 lb. and 
the dose was again 3.3 mg./kg. of body weight.

He vomited his evening meal that day and 
complained of slight pain at the injection site, 
but thereafter had no side effects of the treatment. 
The follow-up examinations of stool are sum
marised in the second part of Table IV. The 
same general pattern of reaction to treatment was 
observed: an initial decrease in the number of 
S. mansoni eggs counted and in the degree of 
miracidial hatching. However, the egg count 
soon rose again and hatching was active by the 
eleventh week, when egg counts and miracidial 
hatching levels were back to the former levels. 
Towards the end of the period of this follow-up 
it was obvious that although the output of eggs 
was unstable and more variable, weekly egg 
counts had been restored to the level observed 
prior to 2nd January, but that miracidial hatching 
was also more unstable and erratic.

Fourth Treatment

It was considered that there was little point in 
continuing with further treatment with Hycan
thone, and it was decided to administer a course 
of treatment with Niridazole (Ambilhar (R) 
CI BA). Treatment was given during the twelfth 
and last week of the third follow-up period. 
Treatment began on 10th March and was carried 
on throughout the week for six days, Monday to 
Saturday inclusive. He weighed 132 lb. (60 kg.) 
and was given 1 g. of Niridazole twice a day 
for this period. This represents a dose level of 
33 mg./Kg./day for six days. He complained of 
tightness of his chest on the day after treatment 
began and his urine showed the characteristic 
dark brown colour. On the second day after 
treatment his stool was also dark brown in colour. 
On the third day (Wednesday) he complained of 
upper abdominal pain, the edge of the liver was 
easily palpable at the costal margin and there 
was tenderness on palpation on deep inspiration. 
The follow-up and weekly totals are shown in 
the third and last part of Table IV. The egg 
counts fell to a low level by the eighth day after 
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commencement of treatment and eggs were 
counted in stool thereafter in the second daily 
samples only on 17th and 24th April, and in 
the first sample on 21st March. In each case only

one S. mansoni egg was seen. The last miracidia 
hatched was from the second sample of the stool 
passed on 21st March within one week of com
pletion of treatment.

Table IV
Stool Follow-Up Examinations: S. mansoni Ego Counts and Maximum Miracidia Hatch 
Rating in Two Stool Samples Each Day, Grouped in Weeks, 30th September, 1968, to 

17th June, 1969

Week
No. of Days Samples 

Examined in Week

Total No. of Eggs
Counted from Two

Daily Samples

Maximum Miracidia Hatch Observed 
in Each Sample

0 + 2 + 3 +

Second treatment, Hycanthone given intramuscularly 2nd October, 968, at 1200 hours.

1 5 210 1 6 2 1
2 5 470 1 6 3
3 5 80 3 7
4 5 0 8 2
5 4 40 1 7
6 5 100 1 8 1
7 4 220 5 3
8 5 550 7 3
9 5 480 8 2

10 4 600 3 3 2
11 4 200 1 5 1 1
12 5 360 1 9

Third treat metit, Hycanthone given intrannuscularly 2nd January, 1 969, at 1200 hours.

1 2 50 4
2 2 350 1 2 1
3 5 550 2 7 1
4 5 350 7 3
5 5 30 2 8
6 5 40 2 8
7 5 120 9 1
8 5 300 9 1
9 5 310 10

10 5 270 1 7 2
11 5 420 2 6 2
12 5 60 4 4 2

Fourth treatment, Niridazole by mouth twice daily for six days, 10th to 15th March, 1969, during week 12 of
period above.

1 5 40 6 4
2 5 0 10
3 4 0 8
4 4 0 8
5 5 10 10
6 5 10 10
7 5 0 10
8 5 10 10
9 5 0 10

10 5 0 10
11 4 0 8
12 5 0 10
13 5 0 10

15



Continued Examinations of Urine

Throughout the period of observation, detailed 
examinations of urine were continued. It was 
apparent that the patient’s urinary infection had 
been cured by the first treatment with Hycan- 
thone. However, black eggs continued to be 
passed up to the end of observation, as shown 
in Table V. Infrequent episodes of haematuria 
also persisted. The observations were continued 
for a year to confirm previous findings that black 
and calcified eggs will persist in the urine after 
successful therapy. This is considered to be im
portant since many workers accept the finding 
of any egg as an indication of failure of treatment. 
It was noted, however, that the numbers of black 
and calcified eggs decreased with the passing 
months.

Of particular interest were the occasional epi
sodes of marked haematuria which occurred. 
These were usually accompanied by or followed 
by showers of black eggs in the urine. In many 
cases the haematuria would last only a matter 
of hours. There was also a tendency for these 
episodes to occur early in the week and parti
cularly on Mondays. It has already been recorded 
that the patient’s stool specimens showed a ten
dency to be firmer on Mondays and it is again 
concluded that the increased physical activity or 
the differences in food and liquid intake over the 
weekends caused this tendency. The dates of such 
episodes are also recorded in Table V.

Discussion and Conclusion

Initial results of treatment of both urinary and 
intestinal bilharziasis using a single injection of 

Hycanthone proved very encouraging (Clarke et 
al., 1969). However, not all infections were fully 
cured. Since the results could be recorded from 
an instant in time rather than from a long period 
of treatment time as is required when employing 
other drugs, it was decided to attempt a detailed 
follow-up examination on a single patient. It was 
of interest that the patient selected showed a 
double infection of S. haematobium and S. man
soni. It was of even greater interest to observe 
that the S. haematobium infection was apparently 
cured by the first treatment of Hycanthone, 
whereas three treatments within a year with this 
drug failed to remove the .S'. mansoni infection.

It should be noted that the patient was 
effectively removed from the possibility of re
infection for nine months before treatment and 
throughout the period of observation. The failure 
of treatment of the S. mansoni infection cannot 
therefore be attributed to re infection. It has 
been reported repeatedly in the past that S. 
haematobium is an easier infection to eliminate 
than is S. mansoni. This is again demonstrated 
by these observations.

The first treatment with Hycanthone resulted 
in a total cure of the 5. haematobium infection 
on the criterion which must be used to assess 
cure—the cessation of passage of living eggs. 
However, the treatment did not eliminate the 
effects of the infection as demonstrated by the 
persisting passage of black and calcified eggs and 
by infrequent episodes of haematuria. It is evi
dent that residual bladder damage remains, and 
although this may be resolved with time, one year 
has not been sufficient time.

Table V
Urinary Oogram at Midday Daily

Month No. of 
Observations

Egg Count Totals in Each
0.05 ml. Sample

No. of Speci
mens where 
Black Eggs were 
Found on Exa

mination of 
Total Deposit

No. of Days 
No Eggs 

Seen

Dates of Major 
Black Egg 

Shower 
OccurrencesNor

mal
Blood- 

encrusted Dead Black Total

1968 
Oct. 23 0 0 0 200 200 6 9 1st, 4th, 21st
Nov. 20 0 0 20 100 120 3 10 12th
Dec. 15 0 0 0 10 10 4 10

1969
Jan. 22 0 0 0 80 80 2 16 6th, 7th, 29th
Feb. 20 0 0 0 0 0 1 19
Mar. 21 0 0 0 0 0 3 18
Apr. 20 0 0 0 0 0 3 17
May 21 0 0 0 0 0 2 19
June 18 0 0 0 80 80 2 13 30th
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The 5. mansoni infection was not eliminated 
by Hycanthone. After the first treatment the 
rate of egg release in the stool, and particularly 
of viable eggs, decreased dramatically. However, 
after a period of two to three months at least 
some of the worms recovered and egg excretion 
was re-established. Subsequent treatments with 
Hycanthone again resulted in an initial decrease 
in egg excretion before relapsing, but the initial 
decrease was progressively less maintained.

An important finding in this series of observa
tions was the greater reliability of hatching tech
niques over microscopical examination of stool 
preparation in detecting infections having very 
low egg numbers.

In the majority of patients S. mansoni is totally 
eliminated by a single treatment with Hycan
thone, and it is difficult to understand why in 
this case the treatment failed. The S. haemato
bium infection was immediately eliminated, but 
the S. mansoni infection removed only by even
tual treatment with Niridazole.

A similar pattern of inexplicable failure has 
been noted when using Niridazole in the treat
ment of S. mansoni infections. A small propor
tion of these cases fail to respond to the drug 
despite repeated treatments (Blair and Clarke, 
1969). Both Niridazole and Hycanthone are 
highly efficient schistosomicides, but it would 

appear that when using any drug, some factor 
in the patient interferes with the therapeutic 
efficiency to the extent which will allow the 
elimination of S. haematobium worms but not of 
all S. mansoni worms. Different factors must 
affect different drugs.

Despite the evidence of persisting bladder 
damage, there was an observed improvement in 
bladder function and in general alertness and 
physical condition.
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