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Compression sonography in patients with low
probability of pulmonary emboli on lung scans

Rosen MP, Sheiman RG, Weintraub J, McArdle C. (Department
of Radiology, Beth Israel Hospital and Harvard Medical School,
Boston, USA.) Compression sonography in patients with indeter-
minate or low-probability lung scans: Lack of usefulness in the
absence of both symptoms of deep-vein thrombosis and
thromboembolic risk factors. Am J Radiol1996;166:285-9.

SUMMARY
The purpose of the study was to assess the usefulness of compression
sonography of the lower limb veins in patients who had no symptoms
of deep vein thrombosis (DVT) but had an indeterminate or low
probability lung scan. In patients who have a low probability or
indeterminate ventilation-perfusion (VQ) scan for a pulmonary
embolus, it is common clinical practice to investigate the lower limbs
for the presence or absence of DVT.

The authors studied 155consecutive patients who had an indeter-
minate or low probability lung scan. Two groups of patients were
compared: those who had either some form of thromboembolic risk
factor or DVT symptoms and others with no risk factors and no
symptoms of DVT. Out of 155 patients, 108 (70%) had risk factors
or DVT symptoms. In this group, compression sonography detected
DVT in 9 patients (8%). DVT was not found on compression
sonography in the group (47/155) with no risk factors and no
symptoms of DVT.

The authors conclude that when a patient undergoes a lung scan
and the result is indeterminate, and if there are no symptoms or
clinical risk factors of DVT, compression sonography is not indi-
cated.

COMMENT
Pulmonary embolism is an important clinical problem seen in
hospitals throughout the world. The VQ scan is often the initial
investigation in patients with suspected pulmonary embolus. The
Prospective Investigation of Pulmonary Embolism Diagnosis
(PIOPED) study found that only 13% of patients had a high
probability scan, 14% had a normal scan while the rest had an

Expression of the obese gene product (leptin)

MacDougald OA, Hwang C-S, Fan H, Lane MD. (Department of
Biological Chemistry, The Johns Hopkins University School of
Medicine, Baltimore, USA.) Regulated expression of the obese
gene product (Ieptin) in white adipose tissue and 3T3-Ll
adipocytes. Proc NaILAcad Sci USA 1995;92:9034-7.

SUMMARY
Leptin, the product of the adipocyte-specific obese (ob) gene, has
been found to regulate body fat stores by acting as a satiety signal.
Genetically, obese oblob mice have a mutation in the ob gene which
does not allow the formation of leptin protein. In view of the role of
leptin in regulating body fat, the authors studied the expression of the
ob gene by adipocytes in cell culture as well as in vivo.
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indeterminate or low probability scan. IThe gold standard for the
diagnosis of pulmonary embolism is pulmonary angiography.
However, this is invasive, expensive and not widely available.

The study shows that if a VQ scan is indeterminate and the
patient has no clinical symptoms or risk factors for DVT, then
looking for evidence of a thrombus of the deep veins is unlikely
to be helpful. The authors suggest that only if symptoms of DVT
are present should patients be investigated with compression
sonography of the lower limb veins.

This study had a lower detection rate of DVT compared with
the study of Smith et al. 2 In Smith's study, 39 of the 201 patients
with an indeterminate scan, were found to have DVT. The reasons
for this suggested by the authors include the fact that in Smith's
study more of the referrals were from peripheral hospitals by
senior physicians as opposed to the present study where junior
physicians from a teaching hospital ordered the investigation.

Another reason for the difference is the inclusion criteria. In
the present study only patients who underwent sonography within
48 hours of lung scanning were included, whereas in Smith's
study all the lung scans and sonographic examinations performed
within two weeks of each other were included.

The paper has important management implications. Accord-
ing to the authors, algorithms for investigating such patients
should be as follows. If the lung scan is indeterminate or of low
probability it is important to check for risk factors and symptoms
ofDVT. If these are present then a lower extremity duplex comp-
ression sonogram should be performed. If there are no symptoms
there is probably little point in performing sonography.
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They transfected a human kidney cell-line 293 (which does not
originally express leptin mRNA), with an expression plasmid con-
taining the mouse leptin cDNA, and measured leptin in these cells as
well as in the cell medium. Leptin steadily accumulated in the
medium over a IO-hourperiod, while the leptin in the cells remained
at a low steady level. An inhibitor of translocation of secretory
protein from the endoplasmic reticulum to the Golgi apparatus led to
a block of leptin secretion into the medium. This demonstrated that
leptin has the characteristics of a secretory protein.

To determine which factors alter the level of expression of ob
mRNA in adipose tissue, the effect of fasting and refeeding were
studied. In normal weight mice, fasting led to an 85% reduction in
leptin mRNA in white adipose tissue. This effect was rapidly re-
versed with refeeding. In contrast, mRNA in adipose tissue of oblob
mice was four-fold higher than in lean mice, and did not change on
fasting. This was probably because the ob protein is not available to
downregulate ob mRNA expression.

Adult rats weremade insulin-deficient and diabetic by the adrnin-
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istration of streptozotocin. The levels of leptin mRNA in white
adipose tissue decreased to 10%. After administration of insulin, the
leptin mRNA again increased to 60% of non-diabetic control ani-
mals. Since fasting and streptozotocin both lead to insulin deficiency,
the authors have suggested that insulin may be a key regulator of ob
gene expression.

COMMENT
Obesity results when food intake exceeds energy expenditure,
thus leading to a positive energy balance. In addition to important
psychological causes, there is evidence to suggest that body
weight is physiologically regulated. Both peripheral signals (in-
sulin, catecholamines, etc.) as well as central mechanisms (satiety
and appetite centres of the hypothalamus) are involved.

Zhang et al. have recently cloned the mouse ob gene and its
human analogue. I The gene is primarily, if not exclusively,
expressed in adipose tissue. In the genetically obese ob/ob mouse,
even though the ob mRNA are highly expressed in the adipose
tissue, a non-sense mutation in this gene results in the production
of a non-functional gene product. Infusion ofieptin into both diet-
induced obese mice, as well as ob/ob mice, reduced food intake
and body weight. This suggests that the protein may serve an
endocrine function to regulate body fat stores." High affinity
receptors for leptin have been detected in the hypothalamus of
rats."

Human ob mRNA has a tissue distribution similar to the mouse
and human leptin has a high degree of homology (84%) with the
mouse protein. Recently, a radioimmunoassay has been devel-
oped to measure human leptin in the serum.' Serum leptin levels
were higher in obese as compared to non-obese subjects. Leptin
had a significant correlation with body fat, body mass index and
serum insulin. This suggests that increased leptin is produced
when fat stores increase, and that in obesity there is an impaired
action of leptin, since high levels of leptin are unable to lead to
normalization of body fat.

Scant data is available on the factors regulating ob gene
expression/leptin secretion. In the present study, the authors have

Malaria and human evolution

Ruwende C, Khoo SC, Snow RW, Yates SNR, Kwiatkowski D,
Gupta S, Warn P, Allsopp CEM, Gilbert SC, Peschu N, Newbold
CI, Greenwood BM, Marsh K, Hill AVS. (The Wellcome Trust
Centre for Human Genetics, Department of Zoology and Institute
of Molecular Medicine, University of Oxford, John Radcliffe
Hospital, Oxford, United Kingdom; KEMRI Clinical Research
Centre, Kilifi Unit, Kilifi, Kenya; Medical Research Council
Laboratories, Fajara, Banjul, The Gambia.) Natural selection of
hemi- and heterozygotes for G6PD deficiency in Africa by resis-
tance to severe malaria. Nature 1995;376:246-9.

SUMMARY
Glucose-6-phosphate dehydrogenase (G6PD) deficiency is a sex-
linked disorder which is more frequent in areas with a high ende-
micity of malaria. It has been suggested that G6PD deficiency is
protective against malaria and has risen in frequency through natural
selection. In two case-control studies invol ving 2000 children in The
Gambia and Kenya, Ruwende et al. estimated the risk of developing

THE NATIONAL MEDICAL JOURNAL OF INDIA VOL. 9, No.4, 1996

found that fasting reduced the expression, while refeeding again
induced ob gene expression. This has now also been confirmed in
humans. Norepinephrine has been found to have effects similar to
fasting. The present study also demonstrates that insulin may be
an important inducer of the ob gene. This has been confirmed in
a study by Sainsbury et al., in which they infused insulin into rats,
while at the same time keeping them euglycaemic with the
infusion of glucose." This led to an increased expression of ob
mRNA. The ob gene expression can also be induced by cortico-
steroids.

Thus, the action of leptin is compatible with that of a hormone
of the fat tissue, which acts as a signal for satiety at the level of the
hypothalamus. Feeding, by increasing insulin and glucocorticoid
levels, promotes fat accumulation and increases leptin levels,
which in turn leads to satiation.
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severe malaria in a predominant African molecular variant of G6PD
deficiency (the G6PD A-allele) which is supposed to lead to a fall in
G6PD activity to 12% of the normal. The genotype was determined
by amplifying a portion of the G6PD gene and hybridizing with
oligonucleotide probes capable of distinguishing single base changes.
The primary comparison was of severe malaria with non-malarial
controls. While the role of G6PD in protection against malaria had
been suspected for a long time, the scientific evidence was equivocal.

The authors included only cases of severe malaria (cerebral
malaria or severe malarial anaemia) to increase the sensitivity of the
comparison. The G6PD A-allele was shown to be associated with a
46-58% reduction in risk of severe malaria for both female heterozy-
gotes and male hemizygotes. Heterozygosity for Hb S (sickle cell
trait) was also shown to be strongly protective against both severe
and mild malaria. Interaction of the G6PD A-allele and sickle cell
trait could not be demonstrated in this study, but this could have been
because of the study design. However, in spite of this favourable
effect on malaria susceptibility, the G6PD A-allele has not become
the predominant G6PD H-allele, implying that G6PD deficiency has
a negative effect on overall survival.

COMMENT

Malaria has been said to account for almost a quarter of the infant


