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Abstract

We present a clinical case that we did not find described in literature and yet is quite common in primary
care. The patient described is female with a diagnosis of diabetes mellitus treated with insulin and poor
clinical response according to glycated haemoglobin measurements. In addition to the main diagnosis,
she also shows excessive sweating in palms and feet, which explains why her blood sugar levels were
wrong. This also led to treatment adjustments that were carried out with disregard to her true plasma
glucose concentration. To conclude, this case report highlights the importance of treating subjects in
lieu of separate conditions, as well as the need of a team approach to patients in care.

Introduction

This case is about the importance of team work as well as
considering the patient’s health as a total and not as
individual diseases. The same patient suffers two diseases
and the symptoms of one of them (hyperhidrosis), implies
the incorrect technique of self-analysis (capillary blood
glucose), which is of great importance for the other
(diabetes mellitus). The ease with which this type of
mistakes can be made is absolutely crucial when dealing
with patients, and produced a feeling of disquiet in our
health team when discovered. This report is being
published due to its curiosity and interest for other
professionals. We hope that it helps to understand that we
should treat our patients as taking into account their heath
as a whole and not as individual diseases, and value team
work. Health care physicians should stop and reflect on this.
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Clincal case

The present is a case of a 43 year old woman that consults
for routine health control, asymptomatic and no personal
background history of interest. Paternal background history
of diabetes mellitus type 2. When asked for a routine
analysis we found glucose levels of 326 and she is
diagnosed of diabetes mellitus. Glycated hemoglobin test is
requested (Hbalc) with levels of 8.9mmol/mol. Treatment
is started directly with 20 IU of insulin glargine and she is
referred to nurse for diabetic education. Since glucose
levels are under 80mg/dl she lowers IU of insulin as
recommended.

Three months after we carry out glycated hemoglobin test
again with no significant changes (9.1mmol/mol). We insist
on hygienic and dietary measures and the correct handling
of insulin according to blood glucose levels because the
patient is suspected not to be handling it correctly.

We refer once again to nursing staff for a stricter control.
They observe hyperhidrosis on both palms of her hands and
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the patient indicates that she has been diagnosed with
primary palmoplantar hyperhidrosis, this fact was not noted
on her medical history.

The patient refers palmoplantar hyperhidrosis symptoms
since 10 to 11 years of age with other family members
affected: mother and maternal aunt, no records of other
family members. We observe that she takes her capillary
blood glucose readings without drying her hands, and
therefore the blood and sweat mix. The glucometer
interprets lower levels of glucose in blood than the current
so the patient lowered the IU of insulin, consequently the
glycated hemoglobin did not improve. The nursing staff
explains the importance of washing and drying her hands
very well before blood glucose levels. Results improved
after this insignificant change presenting a favorable
development of her diabetes.

Argument

This case report faces several limitations. The first
limitation is supposing that the clinical history was complete
without being confirmed in addition to not seeing the
palmar hyperhidrosis with the first capillary blood glucose.
Another is assuming that the patient fails to follow the diet
or she was not using insulin. In support of the health team
we must say that the diagnosis, treatment and diabetic
education were correct at all times.

Sweating is a required function for thermoregulation.
Hyperhidrosis is an excessive sweating in response to heat
or an emotional stimulus that exceeds a physiological
stimulus. Even though hyperhidrosis does not generate
risks for the patient, it is cause of psychosocial and labor
disruptions. In addition it predisposes them to skin
diseases [1].

We can classify hyperhidrosis in primary and secondary:

Primary: there is no adjacent cause. It normally appears
at the beginning of childhood and extends during the rest
of life declining through puberty and improving with age.
There is no ratio difference between sex and race. The
incidence is of 2.8% of the population, 30 to 50% of
patients present family background history and therefore it
is thought that there may be a genetic link [1],[3].

Secondary: the cause is an adjacent disease, infectious,
endocrine or other.

We can also classify hyperhidrosis by anatomical regions
(craniofacial, underarms, palms, soles), laterality (uni or
bilateral), symmetric location and generalized or focal.
There are three types of sweat glands [1],[2]:

1. Eccrine glands: Most sweat glands are eccrine glands.
They are regulated by cholinergic fibers of the
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sympathetic nervous system (acetylcholine and
atropine). Distributed by palms of hand, soles of feet
and makxilla region. The secretion is a hypotonic aqueous
solution with a serous appearance. These are the glands
involved in hyperhidrosis.

2. Apocrine glands: These are less common. Regulated by
the adrenergic system. Located in underarms,
urogenital region and activated by puberty. The
secretion is produced by hair follicles, it is viscous and
malodorous.

3. Apoeccrine glands: These are distributed only in
underarms and have characteristics of both glands.

The cause of hyperhidrosis is not well known. There is no
glandular hypertrophy or hyperplasia. It seems to be
related with an overstimulation of the eccrine glands.
Sweating is unpredictable, spontaneous and intermittent.
Those who suffer hyperhidrosis have a lower sweating
threshold. The location of the sweating involves hands in
96.4% of cases, soles in 80.7% and underarms in
71.3% [4].

In the case of hyperhidrosis and diabetes mellitus if we take
into account that hands are affected in 96.4% and that
secretion is aqueous and hypotonic as we have already
explained, it is very important to consider it an influent
factor in glucose values and highlight the importance of the
correct technique in measuring of capillary glucose blood
levels [5]. This technique includes cleaning the puncture
area (controversial subject, this case is a relevant topic and
currently a subject under discussion) [6], the correct hand
hygiene before puncture, turning on and checking the
calibration of the glucometer and improving blood flow by
slightly massaging the selected area.

Since the first appearance of glucose measuring devices,
technological developments are primarily intended to make
its use easier, not only in hospitals and primary health care
centers for medical staff use, but also for auto-analysis by
patients for a better control of glucose values. Currently
they are provided with higher accuracy and precision, being
of a greater diagnostic value and reliability [7].

However in addition to the correct handling of the auto-
analysis technique, we must consider that even being very
reliable there are many and various concepts than can
modify glucose values. We can classify them into
endogenous conditions (table 1), exogenous conditions
(table 2), technical conditions (table 3) and post analysis
(error in transcription of data, loss of data, delays on the
initial registration of results). The error ranges from 6 to
68% depending on the glucometer and the interferer
studied. In the case of endogenous conditions we would like
to highlight household manipulation (juice, fruits, sweets
and others) or at the health care center where being
attended (for example furniture with traces of
dextrose) [8],[9],[10],[11].
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Endogenous interferers Interference with blood glucose
- Hypooxigenation —
OxyEEnatio statls Hyperoxigenation +
Hyperthermia +
|
Corporal temperature Hypothermia -
Hemathologic disorders

High hematocrit —

HematocHt Low hematocrit +
Hemolysis -f+

Uric acid -
Galactose +
Bilirubin -

Urea -
Sodium -
Lipemia Controversial
Ph -+
Hypotension [+
Glutation -

Table 1 Endogenous conditions that affect blood glu
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cose values
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Exogenous interferers Interference with blood glucose
Exogenous glucose +

Ascorbic acid +
Acetominophen [+
Levodopa/methyldopa -

Tolazamide

Isoniazid/iproniazide

Salycilate +

Dopamine -+

Table 2. Exogenous conditions that affect blood glucose values.

Exogenous conditions Interference with blood glucose
Technical conditions
Reactive strips -[+
Calibration -[+
Preservation -
Cleaning procedure -
Extraction zone
Anatomical location -[+
Use of antiseptics +
Incorrect cleaning of skin
Time after feeding
Environmental conditions
Altitude Higher altitude -
Ambient temperature +

Table 3. Technical conditions that affect blood glucose values.

The use of new procedures such as continuous glucose
monitoring contributes information on values by monitoring
every five minutes, and can program alarms if these pass
the established levels. These devices are connected to a
sensor that is inserted in interstitial fluid, usually in the
abdomen and together (transmitter and sensor) are of the
size of a two euro coin. Despite the 288 measurements a
day that can be carried out, two to four capillary blood
glucose levels a day are necessary because these devices
need to be calibrated at least every twelve hours. They are
very useful in nocturnal hypoglycemia and for blood glucose
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profiles. They often are associated to a maintenance
therapy that mainly pumps short acting insulin to the
subcutaneous tissue. This is carried out continuously with
amounts of insulin that can cover basic needs. These doses
can substitute the basic functions of beta cells adapted as
much as possible to the physiological situation.

The present day devices are small and lightweight (similar
to a mobile phone), programmable and easy to use, able to
improve glucose blood level controls and minimize risks of
hypoglycemia. The main indications are diabetes type 1
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with unstable blood glucose levels with difficult control, and
in the <case of frequent or wunnoticed severe
hypoglycemia [12],[13]. The abdomen is normally the zone
of choice.

Henceforth, not only is it important to use a correct
technique but also to consider the whole chain or factors
that can modify the blood glucose values obtained by
capillary puncture. This is necessary even when using new
procedures such as continuous monitoring of glucose or
insulin pumps.

Conclusion

A correct clinical history of patients is crucial despite the
lack of time. Likewise it is essential to evaluate them as a
whole, we must remember that we are not dealing with
diseases but patients. Besides this, a medical staff does not
work alone; team work is primary in health care. In this
case in particular, both nurse and doctor worked correctly
but hyperhidrosis was taken into account the disease did
not improve. Both doctor and nurse treated the disease and
did not the patient.

Notes
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