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evidence of renal or hepatic failure or malignancy at the time of diagnosis was
included in this study. Evidence of previous malignant neoplastic disease (ICD
codes 140-208) was sought in all cases and, when found, the dates of the two
diagnoses confirmed. All patients were followed up at least every six months until
death or 31 May 1986, and any subsequent diagnosis of malignant neoplasm was
'recorded.

The incidence of malignant neoplasms is recorded by cancer registries and
regularly reported nationally, but prevalence is not commonly available in routine
health statistical data. Prevalence by sex and by five year age groups in Wales as at
31 December 1983 was provided by the Welsh Cancer Registry (Welsh Office,
personal communication). The prevalence of previously diagnosed mahgnant
neoplasms in myelodysplastic patients was compared with the expectation for the
Welsh population by sex and five year age group. The incidence of malignant
neoplasms diagnosed after the myelodysplasia in this series of patients was
compared with the expectation using data compiled in England and Wales in
19823 and the numbers ofperson years at risk in each sex and five year age group.
Skin cancers were considered separately because of the possible weakness of
incidence and prevalence data.
The prevalence estimate of malignant neoplasms in a population with the age

and sex distribution of this series of myelodysplastic patients was 6-12 (Welsh
Office, personal communication), which was not statistically different from the
four observed cases. When skin cancers were included on both sides of the
comparison the expected figure increased by 2-08 and the observed by 3, so that,
again, there was no significant difference. After myelodysplastic syndrome had
been diagnosed follow up resulted in 92 male and 85 female person years at risk.
The table summarises the number of cancers that would have been expected on
the basis of the person years at risk in each age group and the incidence of
malignant neoplasms in England and Wales in 1982 (Welsh Office, personal
communication). While 2-45 cancers would have been expected, 7 were found.
The Poisson probability of such a difference occurring by chance was 0-004.

Malignant neoplasm diagnosed after myelodysplastic syndrome in 138paies

Men Women

Person years Expected Observed Person years Expected Observed
Age group at risk cancers* cancers at risk cancers* cancers

659 26-3 0 11 0 21-5 0 10 0
60-64 12-0 0-12 1 5-2 0104 0
65-69 16-7 0-27 0 9-4 0109 0
70-74 11-2 0-25 1 28-1 0-34 1
75-79 8-6 0-24 1 :12-6 0-18 2
:80 16-7 0-54 0 8-3 0-15 1
All ages 91-5 1-54 3 85-1 0-91 4

*Expected number derived from total person years at risk in each age group and incidence of
malignant neoplasms in England and Wales in 1982.3

Comment

In this group of 138 patients with myelodysplastic syndromes non-
haematological malignancy occurring during follow up occurred at 2 9 times
the expected rate. The exclusion of those patients in whom preleukaemia
and a non-haematological malignancy were diagnosed at the same time
probably led to an underestimate ofthe coincidence ofthese conditions. Our
findings suggest that patients with myelodysplastic syndrome may have a
predisposition to develop other cancers later. A higher incidence of other
cancers occurring before the diagnosis of myelodysplasia may have been
obscured by death before the haematological abnormalitywas identified. We
can only speculate on the reason for. a higher than expected coincidence of
preleukaemia and other cancers, though both hereditary and environmental
causes may be implicated.4
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Chronic lymphocytic leukaemia
contemporaneous with HIV infection
People infected with the human immunodeficiency virus (HIV) have a range
of cell counts ranging from lymphopenic to absolute lymphocytosis.' The
lymphocyte changes mainly affect T cells and can be varyingly attributed to
the infection ofT helper lymphocytes, to other microbial infections, or to
exogenous compounds affecting T cell subsets differentially. B lymphocyte
dysfunction and lymphocytosis attributable to polyclonal B cell stimulation
by concomitant Epstein-Barr virus infection and to loss ofT cell regulation
ofB lymphocytes has also been documented. We describe here a man with an
idiopathic lymphocytosis and evidence of contemporaneous infection with
HIV who was diagnosed as having chronic lymphocytic leukaemia.

Patient, methods, and results

A 50 year old man presented in July 1984 with a five week history of malaise,
fevers, abdominal discomfort, and weight loss. He had no lymphadenopathy or
splenomegaly and the liver edge was just palpable but not tender. Blood
investigations showed normal haemoglobin and platelet count with a white cell
count of 25 x 109/1, 85% of the cells being mature small lymphocytes. Marrow
aspirate examination showed a light infiltration with similar lymphocytes. No
paraprotein was present and immunoglobulin concentrations were normal. He
disclosed that he was an active homosexual and that he had returned from holiday
in Haiti in April 1984. He was negative forhepatitis B surface antigen and for HIV
antibodies. His symptoms resolved spontaneously and he was discharged to be
followed up.
He remained physically well apart from suffering several boils in the axillae and

on the thighs, culture from-which showed Staphylococcus aureus. In July 1985 he
was noted to have enzyme changes characteristic of liver damage, at which time
serological tests for hepatitis B became positive; antibodies to HIV were also
found and confirmed by Western blotting. He developed no lymphadenopathy or
hepatosplenomegaly.

Purified peripheral blood mononuclear cells were subjected to immuno-
phenotyping using indirect immunofluorescent staining of cell suspensions and
the more sensitive alkaline phosphatase-antialkaline phosphatase method.2 The
patient's lymphocytes were incubated with mouse monoclonal antibodies to
various human cluster of differentiation (CD) antigens and to other T and B cell
associated antigens. The lymphocytes were also assayed in a mouse rosette test, a
well established technique for showing chronic lymphocytic leukaemia B cells.

Using a human polyclonal antiserum to HIV, which in Western blot analysis
detected various core and envelope antigens of the virus, we examined the
patient's cells for expression of viral antigens by an indirect immunoperoxidase
method.3 The immunophenotypic results are shown in the table.

Immunophenotypic analyses in patient with white blood count of 192x1091l,
lymphocytes 81%, absolute count -155x 109/1

Percentage Absolute Normal range
positive positive cell absolute count

Monoclonal antibodies to: cells count (x 109/1). (x 109/l)

CD3(panTcells) 20 3-1 (1-0-2-4)
CD4(Thelpersubset) 7 1 1 (0-6-1-7)
CD8 (T cytotoxic/suppressor subset) 9 1 4 (0 2-1-0)
IgM 17 2-6 (0-04-0-4)
x* 5 0-8 (0-04-028)
X* 80 12 4 (0-02-0-19)
HLA-DR 80 12-4 (019-0-33)
CD5 (pan T+chronic lymphocytic

leukaemia cells) 70t 11 0
Mouse rosette -50 rosetting cells were detected (normal range <5%)

Anti-HIV staining of the neoplastic cells was uniformly negative.
*Anti-x and anti-A results were obtained by the sensitive alkaline phosphatase technique.2
tThe result obtained with CD5 compared with CD3, CD4, and CD8 indicated that CD5 was
detecting mainly B chronic lymphocytic leukaemia cells and not T cells.

Comment

The patient's lymphocytosis was mainly attributable to a population of
cells which were CD5, HLA-DR, and mouse rosette positive-the pre-
dominant phenotype of B cell chronic lymphocytic leukaemia. The
neoplastic nature of the cells was confirmed by the expression of monotypic
A light chains.2

According to the criteria ofthe Centers for Disease Control this patient did
not have the acquired immune deficiency syndrome (AIDS), and he
continued to remain well. His chronic lymphocytic leukaemia seemed to be
non-symptomatic and non-progressive. If it were to become symptomatic
the problem would arise of what treatment, if any, to give, bearing in mind
his antibody status and the possibility that cytotoxic immunosuppressive
therapy for the leukaemia may result in progression to AIDS.
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The occurrence of chronic lymphocytic leukaemia in this patient
contemporaneous with his antibody positivity may be coincidental, but it
also raised the possibility of various causal associations. There is evidence
that other retroviruses that infect T cells can also integrate into and
transform B cells in a clonal fashion.4 Furthermore, B lymphoblastoid cell
lines transformed by Epstein-Barr virus have been shown to be permissive to
HIV infection.5 Our use of the anti-HIV serum detected no viral antigens in
the neoplastic B cells. Such evidence cannot, however, exclude the
possibility of non-transcribed genomic integration ofthe virus in the cellular
DNA. Such analysis will require the use of viral recombinant cDNA
genotyping of the leukaemia B cells.

We thank the Grampian Health Board for financial support, Dr Margaret
Moffat, departnent ofbacteriology (virology), for viral antibody assays, and Miss
Ann Mackay for typing the manuscript.

1 Nicholson JK, McDougal JS, Spira TJ, et al. Immunomodulatory subsets of T helper and T
suppressor cell populations in homosexual men with chronic unexplained lymphadenopathy.
J Clin Invest 1984;73:191-201.

2 Sewell HF, Murdoch GK, King DJ, et al. APAAP inmmunophenotyping of haematological
malignancies. Lancet 1986;i:980-1.

3 Sewell HF, Thomson AW, Walker F, et al. Major histocompatibility complex class II antigen
expression in human fetal skin. TissneAntigens 1986;128:41-5.

4 Longo DL, Gelmann EP, Cossman J, et al. Isolation of HTLV transformed B lymphocyte clone
from a patient with HTLV-associated adult T cell leukaemia. Nature 1984;310:505-6.

5 Montagnier LC, Gruest J, Chamaret J, et al. Adaptation of lymphadenopathy associated virus
(LAV) to replication in EBV transformed B lymphoblatoid cell lines. Science 1984j225:63-9.

(Accepted 28January 1987)

Immunopathology Laboratory, Department of Pathology, University of
Aberdeen Medical School, Aberdeen AB9 2ZD

H F SEWELL, PHD, MRCPATH, senior lecturer in immunopathology
F WALKER, MD, FRCPATH, regius professor of pathology
Department of Medicine, University ofAberdeen Medical School, Aberdeen
AB9 2ZD

B BENNETT, FRcP, FRCPATH, clinical reader
AUDREY A DAWSON, FRcp, FRCPATH, senior lecturer in medicine

Correspondence to: Dr Sewell.

Fitness, unfitness, and phosphate
We previously reported a disturbingly high prevalence of profound hypo-
phosphataemia in runners who collapsed at the end of an annual half
marathon "fun run."' Competitors chosen randomly from those who
successfully finished the race had normal phosphate concentrations. We
report here the phosphate state of men running in-half marathons and full
marathons and of elite athletes.

Subjects, methods, and results

Blood samples were taken at the end ofeach ofthe annu'al Great North Run fun
runs (half marathons) held during 1981-6 from the 38 men who collapsed and
from 63 male runners of the same age group who finished successfully in about the
same time. Samples were also take4 from seven accomplished athletes who had
completed a full marathon race in which selection for the Commonwealth Games
was at stake and from 29 men of undistinguished performances running in a local
marathon. The half marathon takes around 90 minutes to complete, compared
with three hours for a full marathon. To exclude elapsed time as a factor six
accomplished athletes (two of them Olympic finalists) were subjected to
strenuous runs on a treadmill for 30 minutes.
The figure shows that 16 of the 38 entrants who collapsed at the end of the half

marathon fun runs had subnormal plasma phosphate concentrations; eight of
these were profoundly hypophosphataemic (<0-32 mmol/l). The runners who
collapsed had significantly lower phosphate concentrations (mean'(SD) 0-67
(0 33) mmol/l) than those who successfully completed the same race (1-02 (0 22)
mmol/l; p<0-001, Student's t test).
Taken together the 36 marathon runners had higher phosphate concentrations

after their run (mean 1-26 (0 20) mmol/l) than the successful fun runners
(p<0-00l). The seven accomplished marathon runners were significantly hyper-
phosphataemic (1-55 (023) mmol/l, p<0-001) compared with the r,emaining
marathon runners (1 19 (0-12) mmol/l), who themselves had significantly higher
plasma phosphate concentrations than the fun runners (p<0 001).

Although the accomplished athletes undergoing the treadmill exercise had
normal restingphosphateconcentrations, after 30minutesthemean concentration
(1-63 (0-19) mmol/l) was significantly hig,her (p<0-00l) than that in the 63
successful fun runners and that in the 29 undistinguished marathon runners but
did not differ significantly from that in the seven accomplished marathon athletes
at the end of their race.

Comment

Fitness is difficult to assess other than by achievement. In this study
international athletes were taken to be the most fit and competitors who
collapsed the least fit. If we assume that undistinguished but committed
marathon runners are likely to be fitter than halfmarathon fun runners who
jog occasionally then there seems to be a relation between plasma phosphate
concentration at the end of a distance race and fitness. Many runners who
collapse at the end of such runs have quite profound hypophosphataemia.

Half marathon Marathon Treadmill
2.0 * - . runners

Collapsed Successful 0 30 min
runners runners *

Plasma phosphate - /
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* **
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0

Plasma phosphate concentrauons in runners at end of half marathon fun runs,
marathon races, and treadmill exercise. Horizontal broken lines indicate the
normal clinical reference range.

*Accomplished athletes.

Accomplished athletes characteristically raise their plasma phosphate con-
centration to unusually high values within 30 minutes. The modest increase
in plasma phosphate concentration in marathon ru'nners of average per-
formance compared with half marathon fun runners may reflect the
additional training comniitments or an inborn metabolic advantage that is
required to complete the 26 mile course.
These changes in plasma phosphate concentration probably result from

shifts from the intracellular compartment, which has a phosphate concentra-
tion some I100 times greater than that ofextracellular flliid.2I Wilkie suggested
that the cause could lie within the muscles, where the phosphorus transfer
after exercise is rapid, being ofthe order of ommo/l/min. This may well be
a factor that deternmines a runner's chances ofwinning-or of collapsing.

1 .0
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