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patient. Sedation with morphia may be necessary initially
to help the patient to synchronize and may have to be
continued for up to a week in severe cases. The prog
nosis in stove-in chest depends more on the pathological
condition of the underlying lung (contusion, oedema, pneu
monia) than upon the condition of the chest wall. One
case of stove-in chest, with early X-ray signs of severe
contusion of both lungs, failed to respond to treatment,
and attempts to improve arterial saturation by raising
the ventilation pressure to as high as 70 cm. water were
ineffective; the patient died 3 weeks later in respiratory
failure. At clinical examination in the last week diffuse
sticky crepitations were heard, and the suggestion that
these were due to organizing contusion was confirmed
at the postmortem examination.

The early diagnosis of pneumonia, collapse, contusion,
oedema, is essential, and portable chest X-ray apparatus
is indispensable. Clinical signs in the chest are difficult
to detect and interpret if the patient is on a ventilator.

A remarkable finding has been the improvement in
mood that patients who have recovered from deep self
induced drug coma frequently show. Psychotic depression
has frequently lifted. It seems possible that the profound
hypoxia present before the institution of resuscitative
treatment may have a good therapeutic effect on the
psychotic state.

Massive haemorrhage of the gastro-intestinal tract has
been an unpleasant complication, in status asthmaticus
previously on steroids for example.

SUMMARY AND CONCLUSIONS

The proper management of acute respiratory failure
demands accuracy in the diagnosis of both the failure

(by clinical and if necessary by laboratory means), and
the actual and predisposing causes of the failure. which
are outlined.

Both the machines and the patient must be monitored,
and this monitoring requires considerable general clinical
and physiological knowledge and experience. The admini
stration of oxygen and the establishment of airways are
discussed with special reference to the indications for
tracheostomy and the management of the tracheostomized
patient. Humidification of bronchial secretions, tracheal
toilet, clinical and instrumental indications of airway
blocks, and the use of respirators, are discussed, and also
the indications and contraindications for the use of analep
tics, sedatives, and atropine.

The management of respiratory failure is always a
matter of close cooperation between many medical dis
ciplines and the nursing profession.

Specialized units not only provide good treatment but
also act as a stimulus to raise the standard of resuscita
tive practice in any hospital.

The unit developed through th~ research facilities provided
over the years by the Council for Scientific and Industrial
Research. The authors acknowledge the permission of the late
Dr. K. F. Mills, Medical Superintendent of the Johannesburg
Hospital, to publish this paper. Dr. H. A. van Hasselt has
been tireless in giving his invaluable advice. Miss E. Payn,
Principal Matron at the Johannesburg General Hospital, is
specially thanked for her tireless cooperation in providing
the special nursing servkes at periods of critical shortages of
nursing staff. The photography is by the Photographic Unit
of the Department of Medicine.
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The effectiveness of haemostasis in haemophilia is directly
related to the blood level of factor VIII (antihaemophilic
globulin - AHG) in the patient. In most haemophiliacs
the blood factor VIII level can be raised sufficiently to
control minor bleeding with intravenous fresh-frozen
plasma. For more serious bleeding or major surgery
factor VIII concentrates from human or animal sources
may be required.

In some haemophiliacs therapy is made more difficult
or impossible by the presence in the patient's blood of
an inhibitor of factor VIII. Therapy in such patients is
largely determined by the inhibitor titre. In the presence
of a high titre it may be impossible to raise the patient's
factor VIII level even with animal AHG concentrates.'
Occasionally a high inhibitor titre to human AHG may be
associated with negligible inhibitory activity against animal
AHGY We report here our observations on the manage
ment of severe gastro-intestinal haemorrhage in a haemo-

*Present address: Department of Hematology. Mount Sinai Hospital, tOOth
Street, 'ew York 29, NY, USA.

philiac who had an inhibitor active against human but not
porcine or bovine AHG.

MATERIALS AND MElHODS

Infused plasma had been stored freshly-frozen at - 20'C
for up to 3 weeks. Porcine and bovine AHG concentrates
were obtained from Messrs. Maw and Sons, London.

The reagents for the coagulation tests were prepared as
described by Biggs and MacfarIane; except that aluminium
hydroxide gel from Cutter Laboratories, Berkeley, California,
and celite-5l2 from. Johns-Manville, London, were used.

Assay of Factor VHf
Factor VIII was measured by a plasma clotting-time method

in which surface contact was standardized by incubation of
the plasma with celite, and cephalin was used as a platelet
substitute. The tests were carried out in silicone-treated tubes
and the clotting mixtures consisted of:

0·1 ml. haemophilic plasma
0·1 ml. dilution of test plasma or factor VIII concentrate

in citrate-saline
0·1 m!. cephalin (1 /l ()() in saline)
0·1 m!. celite (20 mg./m!.)

The mixture was incubated at 3i'C for I minute and 0·1
ml. of CaCl, 0·050 M added. At least 3 dilutions of each
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CASE REPORT

The patient, a 38-year-old farmer, had 3 haemophilic brothers
but no other relevant family history (Fig. 1). The carrier

test sample were tested, and the clotting times plotted on
double logarithm paper against the dilution. The best straight
line through the points was drawn and compared with a
similar paraUel line obtained with a standard plasma sample.
A pool of 4 fresh normal plasma samples was used as a
plasma standard containing 100% factor VIII. The method
is essentially similar to those described by Hardisty and
Macpherson' and Breckenridge and Ratnoff.·

Measurement of Inhibitor Activity
Inhibitory activity was measured by methods similar to

those described by Biggs and Bidwell' and Breckenridge and
Ratnoff.· Aluminium hydroxide-absorbed test plasma was
incubated for one hour at 3rC in stoppered tubes with normal
plasma (human AHG) or animal AHG, and the percentage
of AHG destroyed was determined. The unit of inhibitor
activity used was similar to that defined by Biggs and BidweU'
-a dilution of inhibitory plasma is said to contain 1 unit
of inhibitor per ml. when the plasma destroys 75% of the
initial AHG activity in I hour at 37"C. A human AHG
concentrate was not available but a sample of the patient's
plasma was assayed for inhibitory activity with the use of a
human AHG concentrate by Mr. K. W. E. Denson at the
Medical Research Council's Blood Coagulation Research Unit,
Churchill Hospital, Oxford, England. Comparable inhibitor
titres were found in Oxford and here.

mother had an AHG level of 82%. The patient had bled
from the umbilical cord soon after birth and thereafter
suffered numerous haemarthroses. As a result of joint defor
mity and muscle contractures he had been bedridden for
several years. He had experienced occasional post-cibal epi
gastric discomfort readily relieved by alkalis.

His first blood transfusion followed haematemesis and
melaena at the age of 20. Since then numerous transfusions
of fresh blood had been given. At 33 years of age he had
a second episode of haematemesis and required transfusion.
On 8 April 1964, following epigastric discomfort, he had
3 small haematemeses. Gastro-intestinal bleeding persisted
and he received 46 pints of blood before admission to Groote
Schuur Hospital on 23 April.

On examination he was overweight with pale mucous
membranes. Deformity and limited movement of the knee,
ankle, elbow and wrist joints were present. His pulse rate
was 120/minute, temperature 102°F, haemoglobin 7 G/lOO ml.
and PCV 24%. Coagulation tests showed 0% factor VIII,
2·8 units/m!. inhibitory activity to human factor VIII, a
one-stage prothrombin time of 12-4 seconds and a factor IX
level of 100%.

Treatment. He was treated with an ulcer regime and
transfusions of 1 - 2 litres of fresh-frozen plasma daily. Per
sistent gastro-intestinal bleeding necessitated daily blood trans
fusion to maintain his haemoglobin level; by 11 May he had
received a total of 113 pints. Prednisone (60 mg./day) from
7 to 13 May had no clinical or laboratory effect. The factor
VIII level was always 0%, even while plasma was being
infused. On 12 May porcine AHG was administered intra
venously. For the first time the patient's AHG level rose
(to 83%) and simultaneously there was clinical evidence that

INHIBITOR ACTIVITY

Clotting time (secs.)
Bt

80·9

SCREENING TEST FOR

Clotting time (secs.)
A*

171-4

TABLE 11. TITRE OF INHIBITOR TO FACTOR VlII*

Date Human Porcine Bovine
22 April 2·8 0-4
27 April 2-4 0·5 0·5 and 0
8 May 1.6 0·5 0·5
20 May 0·5
*E.~pressed as units/ml.

Patient plasma
Haemophilic

plasma with
no inhibitor 76·0 82·7

• A = 0'1 m!. of normal plasma and 0'1 ml. of test plasma incubated. to
gether at 37°C for one hour; 0'1 ml. of cephalin and 0'1 ml. of celite
(20 mg.1 m!.); incubate for 1 minute; 0·1 m!. of CaCl, 0·050M.
B = Normal and test plasma incubated in separate tubes at 37°C for J
hour. Mixture made, clotted as in A without incubating for 1 hour.

TABLE I.

Test plasma

DISCUSSION

The continuing severe haemorrhage in this patient, as
long as his factor VIII level was zero, and its prompt
cessation when the factor VIII level was elevated, empha
sizes the relation of the factor VIII level to haemostasis
in haemophilia. For most bleeding episodes, infusion
of fresh-frozen plasma produces prompt clinical improve
ment. Lack of clinical improvement may be related to
an insufficient factor VIII level, either due to insufficient
administered AHG, or to a specific inhibitor of factor
VIII, as occurred in this patient.

bleeding had stopped. Three further infusions of porcine
AHG were given on the 3 subsequent days. The cessation
of bleeding was confirmed by a steady rise in the patient's
haemoglobin and the passage of normal stools. Progress
thereafter was interrupted only by a subcutaneous staphy
lococcal infection of the right forearm. Two barium-meal
radiographs of the stomach and duodenum were norma!. A
record of the therapy and response of the patient is shown
graphically in Fig. 2.

The Inhibitory Activity of the Patient's Plasma
The results of a screening test for inhibitory activity are

shown in Table I, and inhibitor measurements in Table II.
The inhibitor titre to human factor VIII varied between 1·5
and 2·8 units/rnl. and throughout there was at most only
trivial inhibitory activity to porcine and bovine factor VIII.
The clinical significance of the inhibitory activity is demon
strated by the failure of 1·5-2 litres/day of human plasma
to produce a measurable rise in the patient's factor VIII
level, whereas porcine AHG produced a rise and fall-otr
rate similar to that previously observed for this factor. s

TREATME T

Therapy of patients with a factor VIII inhibitor is largely
determined by the inhibitor titre. When the titre is I u.jml.
or less, large doses of concentrated antihaemophilic glo·
bulin may elevate the circulating factor VIII level suffi
ciently to achieve haemostasis.'·' In this patient the inhi
bitor exhibited species specificity against human AHG,
a phenomenon recorded only rarely before.'·3 It was there
fore possible to use a type of AHG not affected by the
inhibitor.

Patients with an inhibitor have also been treated by
exchange transfusion' or steroid administration. Steroids
or corticotrophin have seldom been effective in treating
circulating factor VIII inhibitor,'·'·13 but about one-third
of patients so treated (11 of 32) have been reported as
responding.·· 13

-
13 The improvement in these cases is not
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usually accompanied by a simultane,ous measurable fall
in inhibitor titre, but there are instances in which the
clinical response coincides with laboratory demonstration
of decreased circulating inhibitor; even in the latter the
factor VIII level may only rise at a later date."
There is an impression that therapeutic response to steroids
is least when the inhibitor appears in classical haemo
philia and on the rare occasions when no other predis
posing disorder is present (see Mechanisms of Inhibition),
beneficial response being more frequently encountered
when the inhibitor has appeared postpartum or in a
patient with systemic disease." Chemical immuno-sup
pressive therapy has also been suggested.ls Besides the
therapeutic significance, several implications of the speci
ficity of the inhibitor deserve emphasis.

InhibilOr Tests
It is very likely that inhibitory activity is commonly

specific for human AHG, and if so, human AHG should
be used in screening tests for inhibitory activity. The
procedure of choice may be the test described by Biggs
and Bidwell,' with human AHG used in place of bovine.
If a human AHG concentrate is not available, a test similar
to that described in Table I should be sufficient to exclude
or establish the presence of inhibitory activity. This test
is similar to those described by Margolius et af: and
Breckenridge and Ratnoff.·

Inhibitor Incidence
The specificity of the inhibitor may explain the variable

incidence found by different groups of careful workers.
Margolius, Jackson and Ratnotr found inhibitory activity

to human factor VIII in 18 of 84 haemophiliacs, whereas
Biggs and Macfarlane4 found inhibitory activity to animal
AHG in only 6 of 300 patients. However, different diag
nostic techniques may also contribute to the differences
in incidence.

Nature of Inhibitor
There has for some time been controversy about the

nature of the inhibitor. The arguments in favour of the
antibody hypothesis have been recently marshalled by
Leitner et al.,'S,l9 and those in favour of the enzyme hypo
thesis by Breckenridge and Ratnoff" The whole subject
is well reviewed by Margolius et al: Briefly, the circum
stances under which the inhibitor occurs and its gamma
globulin nature suggest an immune phenomenon, despite
failure to demonstrate the inhibitor unequivocally by pre
cipitation, agglutination and complement-fixation tech
niques. On the other hand, the rate of factor VIII inacti
vation by the inhibitor is dependent on time, temperature,
pH and substrate .concentration, suggesting an enzyme
reaction. The occurrence, as in this case, of species speci
ficity resembles immune rather than enzyme behaviour,
but may reflect the properties of AHG rather than of
the inhibitor.

Mechanisms of Inhibition
In discussing the action of the inhibitor it may be helpful

to consider the different types of inhibitory mechanism.*

*Although inhibitors have been classified in many ways such
as those of Margolius et al." Gobbi,u Lee and Raccuglia,14l;lIld
Sise et al.," a classification based on the type of rnechamsrn
has certain advantages and is used here.
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TABLE Ill. TENTATIVE SCHEME OF TIlE BLOOD COAGULATION PROCESS

Foreign surface + Hageman F. (XlI) --~ Activated Hageman F. (XlIa)

Insoluble fibrin

Act. Stuart-Prower F. (Xa)

Act. factor V (Va)

Thrombin (I1a)

Soluble fibrin (la)--~

--~

--~ Act. PTA (XIa)

ACL Christmas F. (IXa)

Act. antihaemophilic F. (VIlIa)

Ca++
--~

Ca++
-~

Phospholipid, Ca++
-------~

Ca++
--~

Phospholipid
~

XIIa + PTA (XI)

XIa + Christmas F. (IX)

IXa + antihaemophilic F. (VIII)

VIIIa + Stuart-Prower F. (X)

Xa + factor V

Va + prothrombin (ll)

Ha (thrombin) + fibrinogen (I)

la (fibrin) + fibrin-stabilizing-factor (XIII)

F = factor; a = activated; PTA = plasma thromboplastin antecedent; phospholipid(?) = platelets.

The different mechanisms can most easily be described by
reference to a scheme of the coagulation process based
on those recently proposed by Macfarlane'''' and Davie and
Ratnoff" (Table Ill). In this scheme the clotting process is
envisaged as consisting of a series of reactions in which
each clotting factor is transformed to an activated form
which has enzymatic activity and each newly-formed
enzyme reacts with its specific substrate (an inactive clot
ting factor) transforming it to the activated enzymatic
form. Based on this scheme inhibitors may be divided
into 3 groups.

Group 1. Inhibitors impeding a reaction between an
activated product and an inactive clotling factor. This
group of inhibitors acts by impeding a reaction between
an activated product of coagulation and an inactive clot
ting factor. Examples are heparin, which inhibits the
thrombin-fibrinogen reaction'" and the reaction between
activated factor XI and factor IX"s," (Table IV); and an
inhibitor found in certain cases of systemic lupus ery
thematosus, which inhibits the reactions of activated factor
X with factor V" and of activated factor IX with factor
VII!.'"

Group 3. Inhibitors destroying the precursor clotting
factors. Inhibitors belonging to this group destroy the
activity of the inactive form of the clotting factor, the
commonest being the factor VIII inhibitor occurring in
haemophilia (Table VI). Cases of circulating inhibitor
with the same clinical and laboratory features are well
documented in patients not having classical haemophilia:
the majority of these comprise women after child
birth:·"·1S·S1 of which most occur in the first year post
partum; others may complicate systemic disorders like
systemic lupus erythematosus: rheumatoid arthritis:'"
penicillin reactions:'" and infections;" while occasionally
the inhibitor develops in an apparently healthy per
son"''''1S In other hereditary coagulation deficiencies, in
hibitors have been described against factors V, VII, IX
and XI."

TABLE VI. TIlE ACTION OF 1l'.'HIBITORS WHICH DESTROY TIlE
COAGULATION FACTOR IN ITS INACTIVE STATE (GROUP Ill)

..r- AHG irthibitor

IXa + VIII ~ VIlla
The factor VUI inhibitor belongs to this group.

TABLE IV. TIlE ACTION OF INHIBITORS WHICH IMPEDE A STAGE
IN TIlE COAGULATION PROCESS (GROUP I)

Xla + Ca + IX ~ IXa
t

Heparin
Thrombin + Fibrinogen ~ Fibrin

t
Heparin

Heparin impedes the reaction withollt destroying the inactive clotting factor
or its active product.

Group 2. Inhibitors destroying the activated form of the
clotting factor. This group of inhibitors occurs in normal
blood and acts by destroying the activated form of the
clotting factor. Examples are antithrombin Ill'" which
progressively inactivates thrombin but not prothrombin
and anti-XIa, which inhibits activated but not precursor
factor Xl"'''' (Table V).

TABLE V. TIlE ACTION OF INHIBITORS WHICH DESTROY TIlE
ACTIVATED INTERMEDIATE PRODUCTS OF COAGULATION (GROUP Il)

Foreign surface + XII ~ XIla
XIIa + XI ~ XIa ~ Anti-XIa
Prothrombin activator + Prothrombin~Thrombin~Anti

thrombin III
These are physiological inhibitors and do not destroy the inactive clotting
factors.

The mechanism of action of many coagulation inhibi
tors has not been elucidated and it is not clear into which
group or groups the dysproteinaemic·,n,13 cases belong.

SUMMARY

I. The occurrence of severe gastro-intestinal haemorrhage
in a haemophiliac is described.

2. Large doses of freshly-frozen plasma failed to control
the bleeding or raise the patient's factor VIII level. The
patient's blood contained an inhibitor active against human
AHG and only slightly against animal AHG. Administration
of porcine AHG raised the patient's factor VIII concentra
tion to normal levels and promptly stopped the bleeding.

The implications of the inhibitor's specificity are discussed,
and the different types of coagulation inhibitor separated into
3 groups:

(a) Group 1. consisting of inhibitors which impede a re
action between Ihe activated form of a clotting factor and
its substrate (the inactive form of another clotting factor).

(b) Group 2. which includes the inhibitors present in normal
blood, which destroy only the activated products or inter
mediate products of coagulation and not the inactive clotting
factors, and

(c) Group 3. which includes those inhibitors which destroy
the activity of the precursor coagulation factors.

We wish to thank Prof. J. F. Brock and Dr. H. Muller,
under whose care the patient was, for allowing us to make
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and report these studies; and Dr. J. G. Burger, Superintendent
of Groote Schuur Hospital, for permission to publish.
These studies were supported by grants from the South
African Council for Scientific and Industrial Research and
by U.S. Public Health Service grant HE-Q3316 from the
National Heart Institute.
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DIABETICS
INTER-RACIAL COMPARISONS, 1*

W. P. U. JACKSON, M.A., M.D., F.R.C.P. AND JOAN M. HUSKISSON,§ B.SC., H.Ec. (DIETETICS), Endocrine Research
Group of the South African Council for Scientific and Industrial Research, Department of Medicine, Medical

School, University of Cape Town

RESULTS

·Corrected for sex distribution of the general population at risk. Note tbe female
preponderance in all groups (see text).

group consisted largely of 'Cape Malays', t there IS

certainly a considerable admixture of 'Cape Coloured'.
In order to correct certain of our figures to apply to

whole populations at risk, the 1951 census figures for
Cape Town municipality plus the Cape Peninsula have
been used by courtesy of the Director of Census and
Statistics.

Corrected
female/

male ratio*
2·0:1

4,0:1

4· 3:1

Number %
46 30·7
25 25
27 17·4
22 22
37 37

157 26

Male

Number %
104 69·3
75 75

128 82·6
78 78
63 63

448 74

TABLE I. SEX DIsTRmUTloN

Female

Family History
Knowledge of diabetes in members of the family (up

to third degree relatives) was more frequent in the Jewish
group--55% of patients interviewed knew of a blood
relation with diabetes. Other figures were: White 39%;
Coloured 30% ; Moslem 31 %, while only 8°~ of the Bantu
were aware of any family history.

Sex
As seen from Table I, women heavily outnumbered men

in all ethnic groups. It is possible that the bias in this
survey was in favour of including'more female than male
diabetics because: (1) men may tend to come less
frequently to a clinic because of work commitments, and
(2) attending men may have been less available for inter-

White
Jewish
Coloured
Moslem
Bantu
All races

A study was undertaken at the Diabetes Clinic to ascertain
the prevalence of certain characteristics in the 3 main
ethnic groups in Cape Town, i.e. White, Colouredt and
Bantu. The White group was sub-divided into Jews and
non-Jews,** and Moslems were also split off from the
Coloured group. There were 100 patients in each of the
Jewish, Moslem and Bantu groups and 150 patients in the
White (excluding Jews) and Coloured groups. All patients
were over 20 years of age. New patients were not included,
otherwise there was no selection, except that in order to
obtain 100 Bantu diabetics it was necessary to include a
few new patients. Statistical randomization was not
attempted.

Throughout this article the term 'White' excludes Jews,
and 'Coloured' excludes the Moslem subgroup.

GENERAL PROCEDURE

Information regarding the patient's diabetes, height and
weight, obstetrical history, therapy and diet was collected
on punch-cards and manually punched out at the relevant
numbers following a numbered key. The accumulated
data were calculated in percentages. The individuals were
not questioned about the purity of their racial grouping;
for instance those who adhered to a Moslem religion were
simply classified 'Moslem'. Thus, although the Moslem

*Groote Schuur Hospital Outpatient Department, 1963.
§Previously Miss Joan Dreosti.
.The term 'Coloured' indicates a mixed race of Hottentot,
Malay, European and Bantu, which has maintained itself as
a distinct ethnic group for the past lOO years. Moslem immi
grants from the East are known as 'Cape Malays', but these
have mixed to some extent with the Coloured community.

**This was done because the characteristics of diabetes in Jews
were found to be different from those of other groups of
people in some parts of the world-e.g. the Eastern seaboard
of North America.
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