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peripheral blood, 4-6 - of his lymphocytes being Downey cells. Five months
after the start of his illness he had a CF antibody titre of 40 and an IF titre
of IgM antibodies of 8 against CMV. Unfortunately bacterial contamination
spoilt our attempt to isolate CMV from his urine.

Comment

CMV can be isolated from urine during and sometimes many
months after a clinical illness associated with this virus. For technical
reasons we could not establish whether our patient's husband was a
CMV excretor, but CMV was isolated from his wife's urine during her
illness and both had serum antibodies against CMV.

It seems clinically highly probable, though it was not virologically
proved, that the man's illness was associated with a CMV infection.
He fell ill within the incubation period for a post-transfusion CMV
infection3 and his clinical picture resembled that which appears in
association with CMV infection.i-3
Our patient became ill 15 weeks after her husband had recovered

clinically, but only four weeks after his "haematological recovery."
The virological findings showed that she had a current CMV infection,
evidently a primary one,5 during the period she was ill with a
mononucleosis-like syndrome of septic type. The couple lived alone
in their house. A spread of CMV infection from the husband to his
wife seems very likely, though we cannot explain why the virus
transmission from husband to wife did not occur earlier.
This case history shows that clinicians must be aware of the

possibility of a spread of CMV from a patient who has undergone
heart surgery or renal transplantation to other members of the family.
Even if most of the primary CMV infections are asymptomatic, a few
may cause a longlasting fever.
1 Klemola, E, and Kasriainen, L, British Medical_Journal, 1965, 2, 1099.
2 Paloheimo, J, et al, American Journal of Cardiology, 1968, 22, 624.
3 Sterner, G, et al, Scandinavian5Journal of Infectious Diseases, 1970, 2, 95.
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Hepatitis B: absence of
transmission by gastrointestinal
endoscopy

Endoscopy of patients carrying hepatitis B antigen carries a risk
of transmitting infection, since instruments are not normally cleaned
between examinations in a way that reliably removes the virus.
Although two reports' 2 suggest that such transmission is rare, we
know of no studies in which patients examined with a contaminated
instrument have been followed up with sensitive tests for both
HBsAg and anti-HBs.

Patients, methods, and results

The index patient was an agammaglobulinaemic. man without known liver
disease. Fifteen days after endoscopy with biopsy HBsAg and HBeAg were
identified in his serum and saliva. Subsequent testing of stored serum obtained
before endoscopy and of later samples showed persisting antigenaemia. On
the day of the index endoscopy seven other patients had been examined with
the same ACMI-F8 instrument; six were biopsied. Thirty-one more
patients were examined with the instrument before its possible contamina-
tion was realised, when it was withdrawn from use.
Between examinations the endoscope was cleaned by swabbing the outside

with water, with 5 0% Savlon (chlorhexidine and cetrimide), and again with

water. About 50 ml water was aspirated through the internal channels
followed by 50 ml 5 % Savlon. Biopsy forceps were rinsed with water and
swabbed with alcohol. At the end of each endoscopy session forceps were
soaked in a large volume of Savlon for at least 30 minutes.
Serum from all but one of the 38 patients was obtained two to 104 days

after endoscopy and tested for HBsAg by reverse passive haemagglutination,
anti-HBs by radioimmunoprecipitation3, and HBeAg and its antibody by
gel diffusion. No antigenaemia was detected; two patients were anti-HBs
positive. Thirty patients were retested 162-225 days after their endoscopy.
Again, no antigenaemia was found, and no new appearance nor change in
antibody titre. Two patients died before follow-up (neither from hepatitis)
and six were untraceable. No staff acquired antigen or antibody.
To assess possible contamination of instruments during endoscopy and

the effectiveness of cleaning procedures, an Olympus gastroscope and forceps
were immersed for 15 minutes in gastric juice containing 1% serum and
125I-HBsAg, with manipulations to simulate gastroscopy. The instruments
were then cleaned as described. Residual contaminating HBsAg was sampled
by soaking the forceps and channels of the endoscope in Savlon for 15-20
minutes, with further swabbing of the external surface, and then measuring
the radioactivity of the swabs and washing and sampling fluids. The table
shows that after routine cleaning 125I-HBsAg could still be recovered. The
coiled outer cover of the forceps was a particularly important trap for con-
taminated material. After the forceps had been coiled to open gaps in the
spiral covering they were soaked for 15 minutes in the gastric juice. After
thorough washing of the straightened forceps residual 251I-HBsAg was
rapidly released when the forceps were coiled and rinsed again.

Effectiveness of standard washing procedures in removing 125I-HBsAg from
the endoscope and biopsy forceps

Type of Volume of gastric
Procedure sample juice removed by

each procedure (,ul)

Source: outside of instrument
1st Wash (Water).. . Swab 225
2nd Wash (Savlon) . . . Swab 116
3rd Wash( water) . . . Swab 17
Further sampling (Savlon) . Swab 126

Souirce: internal channel
1st Wash (water) . . . Fluid 423
2nd Wash (Savlon) . . Fluid 17
Further sampling (Savlon) Fluid 41

Source: forceps*
2nd Wash (70", alcohol) .. .. Swab 16
Further sampling (Savlon) .. .. Fluid 47

Source: coiled.forceps soaked in contaminated gastric juice
1st Wash: swabbing of straightened

forceps with Savlon .. Swab 130
2nd Wash: immersion of straightened

forceps in Savlon for 6 hours . Fluid 300
3rd Wash: immersion of forceps in

Savlon for further 15 minutes
in coiled position . . Fluid 250

*Volume of gastric juice removed from forceps by first wash not recorded.
Instruments were exposed to 250 ml of human gastric juice containing 1 % serum
and '25I labelled HBsAg. Radioactivity of washing fluid and swabs used in cleaning
instruments is expressed as a volume of this gastric juice.

Comment

Two reports have suggested that hepatitis B transmission by
endoscopy is rare1 2 and our findings, based on sensitive tests for the
antigens and antibodies, support this opinion. Nevertheless, the
ineffectiveness of routine instrument cleaning is disturbing and we
have now modified the procedures as follows: (1) after examination
of each patient, the outside of the endoscope is swabbed once with
water, once with Savlon, and then scrubbed with Savlon. Each in-
ternal channel is cleaned by aspirating 100 ml water and 100 ml
Savlon; (2) after each session the shaft and internal channels are
soaked for at least 30 minutes in glutaraldehyde (Cidex) and the
instrument is thoroughly washed with Savlon and with water;
(3) separate biopsy forceps are used for each patient, and after use
the coiled forceps are immersed in glutaraldehyde for 30 minutes
and thoroughly rinsed with Savlon and water; and (4) a special
instrument is reserved for patients known to be HBsAg-positive,
which is exposed to glutaraldehyde for two hours after use.
Axon et al4 recommended cleaning instruments between examina-

tions by 10 minutes' exposure to glutaraldehyde, but there is no
evidence that this inactivates the virus, and prolonged washing is
needed to remove the toxic glutaraldehyde. We believe that a non-
toxic detergent and bactericidal agent is preferable and that no
method currently available will inactivate hepatitis B virus rapidly
enough to disinfect instruments between examinations.

Like our report5 of anti-HBs prevalence in high-risk patients this
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episode shows that speculation about risks of infection is no substitute
for measuring the transmission occurring in practice.

Morris, I M, Cattle, D S, and Smits, B J, Lancet, 1975, 2, 1152.
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3 Burrell, C J, et al, Journal of Hygiene, 1977, 78, 57.
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Desmopressin urine concentration
test

Formerly intramuscular injection ofvasopressin tannate in oil provided
a useful and convenient means of assessing urine concentrating
ability,' although it was a less potent stimulus than fluid deprivation.'
Because vasopressin tannate in oil is now no longer manufactured
another practical test of concentrating ability must be defined. We
describe an investigation of the use of 1-diamino,8-D-arginine vaso-
pressin, desmopressin (DDAVP, Ferring Pharmaceuticals Ltd), by
intramuscular (IM) and intranasal (IN) administration to test urine
concentrating ability in adults, firstly in an overnight test and then in
a shorter day test using only IN desmopressin. The desmopressin
day test is simpler and as useful as the conventional overnight vaso-
pressin test.

Patients, methods, and results

Overnight test-We studied 28 healthy students (aged 18-21) and 18
convalescent patients (aged 24-66) who had normal blood urea concentra-
tions, neither proteinuria nor glycosuria, and who were not taking diuretics.
Fluid was not restricted. We compared urine concentration after IN desmo-
pressin (40 jLg) and IM desmopressin (2 jig), using each individual as his
own control. Desmopressin was given between 1630 and 1700; the osmolality
of the last urine specimen passed before retiring to bed and the first two
specimens thereafter was measured. For the maximum urine osmolality
recorded for each individual (figure) the mean for students (IM 1080
mOsm/kg+148 SD; IN 1075±148) was higher (P<0-001 by Student's t
test) than for convalescent patients (IM 839+164 SD; IN 838±190) after
each route of administration. No significant difference was found between
the maximal response to IN and IM administration, although the response
to IN was more rapid; one-half of the subjects reached a maximal concentra-
tion before retiring to bed, compared with one-third after IM injection.
Day test-A further eight healthy volunteers (aged 20-41) were given IN

desmopressin (40 sg) at 0900 to determine whether the relative dehydration
of the overnight test or the time of testing contributed to the result. The
osmolality of the next two urine specimens passed was measured. The mean
osmolality of the second specimen-that is, urine produced between five and
nine hours after IN desmopressin-was 999 ± 68 SD mOsm/kg, a figure not
significantly different from the mean maximum osmolality of students in the
overnight test (1075 ± 148).

Comment

IN and IM desmopressin were equally effective; injection is there-
fore no longer a necessary part of urine concentration tests either in
adults or in children.3 The time of day was of no consequence. The
osmolality of urine passed five to nine hours after desmopressin in the
day test was similar to the maximum achieved ovemight.

Convalescent patients took up to two hours longer to achieve
maximal concentrations but in all cases the osmolality of the first
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Maximal urine concentration (mOsm/kg of water) of healthy individuals and
convalescent patients after intramuscular (IM) and intranasal (IN) desmo-
pressin in an overnight test. Mean response was higher (P< 0-001) in healthy
individuals; IM and IN desmopressin were equally effective.

specimen in the overnight test (five to nine hours after desmopressin)
provided a close approximation of the maximum concentration that
was reached-being either already over 800 mOsm/kg or within
100 mOsm/kg of the maximum eventually reached by that individual.
Whether the lesser response of convalescent patients reflected age or
general effects of illness is being studied separately.

Clinical tests of urine concentration are concerned with order of
concentration rather than absolute maximum. It appears that most
people with normal renal function can be expected to concentrate
their urine above 700 mOsm/kg in the period five to nine hours after
IN desmopressin (40 ,ug). Fluid restriction is unnecessary but
excessive drinking during the test entails a risk of water intoxication.4
Desmopressin has negligible vasopressor activity and does not evoke
hypersensitivity reactions.5

Because the urine flow rate is greatly reduced after desmopressin
we recommend that in the day test the bladder should be emptied at
the time desmopressin is given. Hence if only one urine specimen
is obtained in nine hours it will not have been diluted by urine in the
bladder at the beginning of the test.

We thank Dr J Lunn, Sister Hill, and Sister Maycock for their help,
Professor J A Owen for his advice, and Dr Brian Donovan, medical director
of Ferring Pharmaceuticals Ltd, for the desmopressin.
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Renal vein thrombosis, nephrotic
syndrome, and focal lupus
glomerulonephritis
The association of disseminated lupus erythematosus, nephrotic
syndrome, and renal vein thrombosis has been reported in 10 cases.1-5
In all five cases in which there were enough histological details4 5

diffuse membranous glomerulonephritis was shown. It has therefore
been suggested that this condition is probably similar to the idiopathic
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