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Lack of difference between malignant and accelerated
hypertension
M E K AHMED, J M WALKER, D G BEEVERS, M BEEVERS

Abstract
The clinical features and survival rates of 200 consecutive
patients with malignant and accelerated hypertension admitted
to a district hospital were investigated. Ninety five patients had
bilateral haemorrhages and exudates and papilloedema (grade IV
retinopathy) and 31 had bilateral haemorrhages and exudates
with no papilloedema (grade III). A further 74 patients had
bilateral retinopathy but failed to meet the criteria for grade IV or
III and were investigated separately. No overall differences were
found in survival when comparing the various grades of retino-
pathy. Cigarette smoking was significantly commoner only in
grade IV patients compared with those with non-malignant
hypertension matched for age, sex, and race. In patients with
grade III retinopathy excess smoking was not statistically
significant.

In conclusion, the clinical features and survival rate showed
that malignant and accelerated hypertension are one and the
same disease.

Introduction

There is no universally accepted definition of malignant hyper-
tension. The histological hallmark is said to be fibrinoid necrosis of
arterioles,' but this feature is not completely specific as it is also seen
in patients with hypertension and renal disease who do not have
the ophthalmological features of exudative or haemorrhagic retino-
pathy.27 The presence of papilloedema has been claimed to be a sine
qua non of malignant hypertension,7 and patients with retinal
haemorrhages and exudates without papilloedema have been des-
cribed as having "premalignant" or accelerated hypertension.8 By
contrast the World Health Organisation9 and many other authors'"
have considered that the term malignant should be applied to cases
of hypertension with bilateral haemorrhages and exudates, with or
without papilloedema, representing Keith Wagener grades III and
IV retinopathy. 2 This confusion has led us to investigate the clinical
features and survival rates of patients with both types of retinopathy
to see whether the subdivision into grades III and IV is clinically
useful.
We and at least three other groups have noted cigarette smoking

to be commoner in patients with malignant hypertension than in
control patients with non-malignant hypertension.'31`6 We have,
therefore, investigated the smoking habits of our patients with
grades III and IV retinopathy separately, in comparison with a
control group matched for age, sex, and race, to test whether
excess smoking in patients with malignant hypertension is present
in those with and without papilloedema.
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Patients and methods

The data from the hospital inpatient activity analysis for this hospital were
used to identify all patients discharged with a diagnosis of malignant
hypertension (International Classification of Diseases code 400) from 1960 to
1982. We were able to identify exactly 200 patients with hypertension who
were considered to be in the malignant phase by the clinician at the time of
discharge from hospital. The records of all patients were then examined.

Patients were classified into four groups based on the ophthalmological
features recorded at the time of admission by the clinicians managing the
case. Those reported as having bilateral papilloedema with both bilateral
haemorrhages and exudates were classified as grade IV. Patients with
bilateral retinopathy with papilloedema and haemorrhages or exudates, or
both, but with incomplete criteria for grade IV in both eyes were classified
as grade IVa. The criteria for grade III retinopathy were bilateral
haemorrhages and exudates when papilloedema was reported as being
absent; patients with bilateral retinopathy with no papilloedema who did not
have haemorrhages and exudates in both eyes were classified as grade MIla.

Data on blood pressure, serum urea concentrations, the presence of
proteinuria or haematuria on dipstick testing, and whether the patient
smoked cigarettes at the time of diagnosis of malignant hypertension were
collected. The quality of control of the blood pressure in the months and
years after diagnosis was calculated by averaging the readings of blood
pressure within each six monthly period of follow up and then averaging all
of these means to produce a single figure to provide a picture of the usual
blood pressure while receiving treatment. The six monthly means were used
to avoid a falsely poor picture of the control of blood pressure when many
visits were made to the clinic, while attempts were being made to bring the
blood pressure down. Special efforts were made to obtain complete follow up
in all cases if necessary by contacting general practitioners and writing to
patients who had been discharged. Thus accurate follow up data were
available in all but 54 cases. Life table analysis, however, is a technique
designed to include lost patients for as long as they are known to be alive. 7

In view of the different rates of cigarette smoking in men and women and
in whites, blacks, and Asians'8 the patients with malignant and accelerated
hypertension were compared, in a separate analysis, with those with non-
malignant hypertension who had attended the blood pressure clinic at this
hospital from 1 June 1977; patients were matched for age (±2 years), sex,
and ethnic origin.

Differences in survival rates between groups were analysed statistically by
the life table technique of Cox'7 using the statistical package for social
sciences.

Results

Two hundred patients with malignant hypertension were analysed, of
whom 178 (89%) had essential hypertension. Of the whole series, about half
(95) were recorded as having "full house" grade IV retinopathy and 31 had
bilateral haemorrhages and bilateral exudates (grade III). A total of 74
patients had incomplete retinal features and were classified as grade IVa or
grade IIIa (table I). There were no significant differences in the average age,
presenting blood pressure, or frequency of proteinuria or haematuria in the
four subgroups. Patients with grade IIIa retinopathy had slightly lower
serum urea concentrations and proteinuria was less common, but these
trends were not statistically significant.

Information on smoking habits was available in 182 (91%) patients (table
II). Cigarette smoking was significantly more common in patients with
grades IV and IVa retinopathy compared with control patients with non-
malignant hypertension matched for age, sex, and race. The slight excess of
smoking in grades III and lIla was not statistically significant.

Ninety one patients were known to have died during follow up, and their
average duration of follow up until death was 5 25 years; 51 patients were
known to be alive at the time of analysis (average follow up 3-5 years) and 54
were lost to follow up (average follow up 3-5 years). From the clinical
features at presentation the severity ofhypertension did not differ in the four
groups, although patients with grade IIIa retinopathy had less renal failure
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and less proteinuria (table I). Analysis of survival rates was in keeping with
these risk factors. No differences in survival rate were found in patients with
grades IV, IVa, and III retinopathy (figure). The survival rate in the 20
patients with grade lIla retinopathy was better than that in patients with
grade IV retinopathy (Lee Desu statistic: 4 4, p<005). The average blood
pressure at follow up was lower than that in the other groups and they also
smoked less; but this factor may not be relevant as in the whole series of 200
patients there was no difference in survival in those who did and those who
did not smoke.
Roughly 10 new patients with malignant hypertension were seen in each

year, but there was a considerable deficit of cases in the years 1960-4, and in
these early patients survival rates were high (table III). The data for these

TABLE iII-No ofnew cases ofmalignant hypertension seen between 1960 and 1982 in
relation to degree of retinopathy and two year survival rates. (Small No of cases for
19604 may be due to inadequate reporting and lost records)

Years

1960-4 1965-9 1970-4 1975-9 1980-2

Grades IV and IVa 18 43 44 30 14
Grades III and lIla 2 10 5 20 14
All patients 20 53 49 50 28
% Surviving at two year 82 50 47 70 68

follow up

TABLE I-Details of 200 cases of malignant hypertension. (Figures are means (SEM) or % where stated). Data on proteinuria,
haematurta, and smoking habits were missing on some patients

Grade of retinopathy

IV IVa III MIla Total
(n=95) (n=54) (n=31) (n=20) (n=200)

No of patients (M!F):
White 48/25 30/11 18/3 7/2 103/41
Black 12/3 6/3 6/3 2/1 26/10
Asian (Indian subcontinent) 5/2 3/1 1/0 7/1 16/4

Age(years) 45-9(1-2) 50 5(16) 46-7(1-5) 51 6(2-5) 47-8(0-8)
Presenting systolic blood pressure (mm Hg) 227-8 (2 7) 227-6 (3-8) 238-5 (5-2) 224-9 (6-7) 229-1 (2-0)
Presenting diastolic blood pressure (mm Hg) 141-5 (2-3) 141-7 (3 0) 145-0 (3-4) 136-4 (4-0) 141-7 (1-5)
Proteinuria 80/89 (90%) 40/48 (83%) 22/30 (73%) 11/20 (55%) 153/187 (82%)
Haematuria 24/88 (27%) 8/48 (17%) 6/30 (20%) 4/20 (20%) 42/186 (24%)
Serum urea (mmol/l) 15-6 (1-5) 13-1 (2 6) 18-9 (2 8) 8-6 (1-0) 14-7 (1-1)
Follow up systolic blood pressure (mm Hg) 188-4 (3-2) 185-2 (3 5) 194-0 (5-3) 174-8 (7 3) 187-0 (2-1)
Followupdiastolicbloodpressure(mmHg) 116 4(1-7) 112 8(2 0) 118-7(3 4) 106-7(3-2) 114 8(1 2)
Current smokers at presentation 57/86 (58%) 32/48 (67%) 14/28 (50%) 8/20 (40%) 111/182 (61%)
Ever smokers 64/86 (74%) 35/48 (73%) 16/28 (37%) 12/20 (60%) 127/182 (70%)

Conversion: SI to traditional units: Urea 1 mmol/1-6 02 mg/100 ml.

TABLE II-Smoking habits at time of presentation in 182 patients with malignant
hypertension when details of smoking were available, compared with control patients
with non-malignant hypertension matchedfor age, sex, and ethnic origin

Non-smoker No of
Smoker or ex-smoker cases X2 p Value

Grade IV 57 29 } 86 25 4 <0-001
Control 24 62
Grade IVa 32 16 48 13-5 <0-001
Control 14 34
Grade III 14 14{ 28 1-2 NS
Control 10 18J
Grade olIa 8 12 20 0 4 NS
Control 6 14J

first five years were probably incomplete and tended to include more

survivors, as some hospital records from that time were lost and patients who
died early in the course of their illness may have been omitted from this
series. The trends from 1965 onwards were, by contrast, consistent. Life
table analyses showed no differences in survival in each five year period,
although there may have been a trend for improved rates from 1975
onwards.

Discussion

This is a retrospective study of malignant hypertension in a
district hospital, and although the hospital activity analysis was used
to collect data on all admissions, some cases in the early years were
evidently missing. The hospital activity analysis system has a
measurable error rate," but this is small for definitive diagnoses like
malignant hypertension, although it may be high for non-specific
diseases. We are, however, confident that every case from 1 June
1977 was included as all clinicians at the hospital helped to ensure
that none were omitted.
Grading of the degree of retinopathy was generally detailed as

many patients were admitted from the Birmingham and Midland
Eye Hospital, had retinal photography, or were documented in
great detail for teaching purposes. From 1977 the retinal classifica-

survivors 50 -o
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Life table analysis of survival in 200 consecutive patients with grades
IV (A-A), IVa (0-C), III (A-A), and IIIa (-@ ) hyperten-
sive retinopathy. Overall Lee Desu statistic not significant, but
survival was greater in patients with grade IIIa compared with grade
IV and III (p<0 05).

tion was performed mainly by one clinician. Retinoscopic classifica-
tion is less reliable than angiography or fundal mapping, which
weakens the analysis, but one of our strengths was that we included
all patients who were admitted, many ofwhom were acutely ill and
died before more accurate angiography was feasible.

In this series of patients cigarette smoking was commoner than
in control patients with non-malignant hypertension, which
confirmed our observations in a previous, smaller analysis.'3 The
malignant cases dated back to 1960, however, while the non-
malignant cases dated from 1977. Patients with malignant hyper-
tension could not be compared with those with non-malignant
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hypertension admitted at the same time because the latter tended to
be admitted for other reasons, including vascular complications of
hypertension, which might be related to smoking. The lack of
association between hypertension and cigarette smoking is well
documented,2' but inclusion ofcontrol cases with end organ damage
might have shown a different trend. The smallireduction in cigarette
smoking in the United Kingdom over the past 10 years cannot
account for the observed excess of smoking in patients with
malignant hypertension, which has been confirmed elsewhere.14'6
We were unable to confirm the link of smoking with grades III and
IIa retinopathy, although smoking was slightly more common than
in control patients. Other authors usually combined their patients
with grade III and IV retinopathy in similar analyses.
The prognosis of malignant hypertension, if left untreated, is

worse than any form of cancer, with up to 90% of patients dead in
one year."2 Controlling blood pressure prolongs life," and long term
follow up studies have reported a dramatic reduction in mortality.'0
The results oftreatment in our patients were disappointing, but this
may be because our cases dated back to 1960, when effective
antihypertensive treatment was not so enthusiastically prescribed.
Furthermore, this series includes all patients seen in a district
general hospital, some of whom were acutely ill and died within
hours or days of admission.
The Keith Wagener classification with its gradation of retino-

pathy from one to four suggests a gradation of risk that is not borne
out by our findings. The clinical features ofhypertension in patients
with grades III and IV retinopathy are similar and quite distinct
from those seen in patients without retinopathy. Although the
severity of hypertension and quality of control of blood pressure
with antihypertensive drugs are both potent predictors of risk,23
malignant hypertension seems to carry a particularly bad prognosis,
probably related to renal damage due to fibrinoid necrosis of
intrarenal arterioles. If control of blood pressure had been better
mortality might have been further reduced. The Keith Wagener
classification of hypertensive retinopathy, however, seems particu-
larly unhelpful as grade -III and IV do not differ, so we suggest
that is should be abandoned. Malignant and accelerated hyper-
tension are one and the same disease, which should be regarded as a
medical emergency requiring accurate long term control of blood
pressure.
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SHORT REPORTS

Diclofenac sodium versus pethidine in
acute renal colic

Experimental work suggests that prostaglandins play an important part in
producing pain in renal colic, 12 and studies have suggested that anti-
prostaglandins may be of value in the management of this condition.3 We
designed this trial to compare the efficacy of and tolerance to diclofenac
sodium, a potent inhibitor of prostaglandin synthetase, with those of the
commonly prescribed narcotic pethidine in the management of acute renal
colic.

Patients, methods, and results

Patients presenting to the accident andemergency department with severe pain
and thought to have acute renal colic were entered into this double blind study,
being randomisedto receive an intramuscular injection ofeither pethidine 100mg
or diclofenac sodium 75 mg. We excluded those already taking non-steroidal anti-
inflammatory agents; those with a history of allergies, asthma, peptic ulceration,
or renal insufficiency;.and those who had been given strong analgesics by their
general practitioner-before ther admission.
On entering the study the patient assessed his pain on a scale from 0 to 5 (0=no

pain at all; 5=the most severe pain imaginable). The pain score was recorded
every 15 minutes for the next hour and then at hourly intervals. Treatment was
regarded as successful if the pain score improved by three points or more. A
second injection of the same drug was offered after 30 minutes if the first had not

been successful or ifpain had returned. If pain persisted at one hour or returned
thereafter patients were given pethidine 100 mg intramuscularly. Side effects
attributable to the treatment were recorded by the patient or the medical staff. An
urgent intravenous urogram was obtained in all patients and was normal in 12,
who were therefore withdrawn from the study.

Altogether 58 patients were evaluated (41 men, 17 women), their ages ranging
from 19 to 85 years (mean 46 years). Thirty received diclofenac sodium and
28 pethidine. Both groups were comparable for weight, sex, age, and the site and
size of the stone. Of the 30 patients who received diclofenac sodium, 28 (93%)
obtained satisfactory relief ofpain after a single-injection, compared with only 18
of the 28 (65%) who received pethidine (p<0 05, Fisher's exact test) (table).

Pain reliefafter single injection (figes are nmbers ofpaenus)

Satisfactory Mild
(:3 point improvement) (1-2 point improvement) None

Diclofenac sodium 28 2
Pethidine 18 5 5

Thus 12 patients required a second injection 30 minutes later. All had severe pain
at that time, though seven reported transient moderate reliefofpain after the first
injection. No patient required further analgesia at one hour.

Side effects occurred in 14 patients receiving pethidine (50%) but in only five
receiving diclofenac sodium (17%). They included nausea, vomiting, drowsines,
and blurred vision but were transient and not severe.
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