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In this paper are presented results of the study of features of clinical course and efficacy of the administration
of caffeine to thyroxine replacement therapy for hypothyroidism, depending on the strength degree of excitation in
the CNS. Study is based on results of dynamic management and treatment of 86 patients with manifesting (symp-
tomatic) form of hypothyroidism aged from 17 to 60 years old. There were used «Temping test» to investigate the
strength degree of excitation in the CNS, immunoenzimatic method to study hormonal state (thyrotropin, T3 and
T4), reflexometric method to expand Achilles reflex time. Study showed that symptoms of the CNS changed most
significantly, depending on the strength of excitatory processes in the CNS. Along with this, changes in levels of
T3 and T4 did not depend on the degree of excitation processes in the CNS, both before and during the treatment

of patients.
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Based on the guideline of Russian patho-
physiologists Gorizontov et al., published in
1966, we know that the clinical course of many
diseases, as well as the effectiveness of their
therapy, ultimately depends on character of in-
dividual reactivity and nonspecific resistance,
which are conditioned by constitutional fea-
tures of an organism and, foremost, the nerv-
ous system [5].

Several studies, conducted by Yepishe-
va (1992), Artyomov (1993), and Khodjaeva
(1999), have found that individuals with strong
manifestation of excitation process of the nervous
system (strong, balanced and mobile processes in
the central nervous system (CNS)) have much
easier and faster course of disease and high ef-
ficiency of therapy due to higher stress tolerance
and productivity of immune response, compared
with representatives with less significant excita-
tion processes in the CNS (weak and unbalanced
neurological processes) [2, 7, 11].

According to Little (2006), the thyroid dis-
orders affect many body systems, which lead
to a serious disturbance of the majority of ho-
meostatic parameters [8]. Subsequently, both
in terms of prognostication of hypothyroid
goiter and improve the effectiveness of treat-
ment, it would gain the undoubted importance
the study of dependence of clinical course of
hypothyroid goiter on the basic properties of
the CNS as power of excitation, on which indi-
vidual reactivity depends.

Recently published evidence-based stud-
ies by Kaplan et al. (2003), Escobar-Morreale
et al. (2005), and Santini et al. (2005) reported
efficacy of long-term administration of thyrox-
ine in the treatment of hypothyroid states. As a
rule, the success of therapy is based on the cor-
rect selection of doses, and depends on many
factors such as age, pregnancy, nutritional fac-
tors, comorbidity et al. [3, 6, 10]. Meier et al

(1993) noted that the most important of them is
individual sensitivity of organism [9], which is
still not well studied.

In this occasion, the aim of our research was
to study features of clinical course and efficacy
of treatment for hypothyroidism, depending on
the strength degree of excitation in the CNS.

Materials and methods of research

Our study is based on results of dynamic manage-
ment and treatment of 86 patients with manifesting
(symptomatic) form of hypothyroidism aged from 17
to 60 years old. Duration of the disease varied between
1-7 years.

Using the «Temping test» by Ilyin E.P. (2004), we
determined the strength degree of excitation in the CNS.
This test consists in counting the number of pushes on the
button for several 5-second intervals, followed by form-
ing graphics, where on the horizontal axis marked time
intervals, and on the vertical one — the number of pushes
in each interval. The test was carried out multiple times
as on the primary admission of patients to the hospital,
and after they achieve euthyroid state. The test results
were taken into account, when they coincided in no less
than 75 %. For further research, we selected two marginal
variants of expression of excitation processes (EEP) in
the CNS: «strongy», which is characterized by a convex or
rising type of curve, and «weak» with a descending type
of graphics.

The study of hormonal background (thyrotropin,
total triiodothyronine (T3) and total thyroxine (T4)) was
performed by immunoenzimatic method using sets of
firm «Humany. Achilles reflex time was expanded by re-
flexometer «Achill-01».

To determine the functional state of the thyroid
gland, we have proposed a table consisting of 5 groups
of symptoms related to specific body systems. The appro-
priate number of points assesses the presence or absence
and severity of each symptom. In this case, similarly are
estimated the quantitative measures of pulse and blood
pressure. In general, the value of total score can range
from 0 to 105 points and indicates to hyperthyroid state
at values above 65 points, euthyroid status — in the range
35-65 points, and hypothyroid — when values are less
than 35 points (table).
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Severity of thyroid symptoms, in points (scores)
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For the treatment of manifesting hypothyroidism, we
used thyroid preparations (L-thyroxine, euthyrox) from
initial dosage of 1,6 mg/kg body weight to normalize
thyrotropin levels with a further selection of individual
maintenance dose.

Examination of patients before treatment
showed that the hypothyroid state is accompa-
nied by a significant decrease in total score of
clinical symptoms. It was found that if patients
with strong EEP had total score reached up to
21,3 units, then in those with weak EEP it was
up to 15,3 units.

During the first 2 months of treatment with
thyroxine, significant positive dynamics of

Results of research and their discussion

Figure shows that pattern of clinical symp-
toms in patients varied depending on the strength
degree of excitation in initial condition.
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clinical symptoms (total increase of more than
12 points) was observed in patients with strong
excitation processes in the CNS, whereas in
the other group this index was 2 times less.
However, over the next 2-month course of
hormonal therapy, dynamics of clinical symp-
toms become manifest in both groups to the
same extent (increase by 8-9 points). Moreo-
ver, if patients with expressed manifestation
of excitation process in the CNS reached the

13

lower limit of euthyroid state (35 points) after
2 months of therapy, then patients with weak
EEP obtained this result only after 6 months.
Later, after 4 months for patients with strong
EEP and 8 months for those with weak EEP, the
values of total score of clinical symptoms start
to stabilize. However, even while the groups
achieved their respective maximum values, the
differences between them on this index was at
least 4 points.
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Changes in clinicalsigns during the treatment of patients with hypothyroidism with different expression

of excitation processes (EEP)
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Initial differences in the total score in ac-
cordance with EEP in the CNS caused by the
manifestation of clinical signs mainly of the
cardiovascular system (CVS), CNS and skin
(2 points), as well ocular symptoms, but to a
lesser extent. Treatment of patients with strong
EEP resulted in sharp increase in the number
of points with achievement of euthyroid state
limits in 2 months for the CVS and 4 months
for other symptoms. Patients with weak EEP
were characterized by some delay during the
first 2 months followed by further intensive
increase in the number of points of clinical
signs of the CNS and skin symptoms, which
similar to above group. Furthermore, when pa-
tients with strong EEP achieved the euthyroid
state, it was observed some predominance of
the number of points in all clinical signs, save
for ocular.

Thus, symptoms of the CNS are observed
to change most significantly, depending on the
strength of excitatory processes in the CNS.
To determine possible links between them, we
also studied indicators of Achilles reflex dura-
tion, which reflects manifestation of excitation
processes in somatic nerves.

Figure 1 demonstrates that clear difference
in reflex duration between the groups of pa-
tients with different EEP was identified already
in initial state. In representatives with weak
EEP, its average value exceeds 500 millisec-
onds, whereas in those with strong EEP it was
almost a third less (P < 0,001). Up to 4-month
period of treatment reduction rate in reflex du-
ration was the similar in both groups, but by
that time, in those with strong EEP, this pa-
rameter reached the normal parameters (below
300 milliseconds) and further were observed
no significant changes. Minimum values in this
index in patients with weak EEP were gained
only after 8 months of treatment, and subse-
quently did not decrease below 325 millisec-
onds (on average by 50 milliseconds greater
than for the persons with strong EEP).

In hypothyroid states, change in the level of
thyrotropin is known to have the important di-
agnostic value. In general, before treatment in
patients with weak excitation processes this pa-
rameter was an average of 3 nmol/L higher than
in compared group (P <0,05), and amounted
16,5 £+ 1,4 nmol/L (Figure). During the 4-month
treatment, thyrotropin levels in all patients de-
creased to the same extent, and initial differenc-
es between the groups remained. However, this
parameter in patients with strong EEP by this
time settled in the normal range, and achieved
normal levels only after 8 months of hormonal
therapy. Although, further levels of thyrotropin
in both groups were no significantly changed,
however the differences between them remained
within a mean of 1,2 nmol/L.

Along with this, changes in levels of T3
and T4 did not depend on the degree of exci-
tation processes in the CNS, both before and
during the treatment of patients.

In general, more severe clinical symptoms
of hypothyroidism ab initio and less effective
treatment are observed in patients with weak
EEP. If it is indeed associated with the peculi-
arity of the CNS functioning, so the strength-
ening of excitation by any medications should
have a significant effect on the disease course.
We suppose that for this purpose the most suit-
able may be caffeine, which has the ability to
increase the excitation processes in the CNS
and is widely consumed in the tea and coffee.
Assuming that the consumption of caffeine in
the drinks will not be enough to achieve the ap-
proximate indicators of nervous system func-
tioning in individuals with weak EEP to that
in those with strong EEP, we introduced into
complex treatment of patients with hypothy-
roidism caffeine in a daily dose of 1,5 grams.

According to change in total score of clini-
cal symptoms, this drug significantly reduced
the time required to achieve the euthyroid
state (from 8 to 4 months) (Figure). This was
due to the rapid and complete disappearance
of clinical neurological symptoms, when af-
ter 2 months of treatment with caffeine the
parameters in patients with weak EEP almost
did not differ from patients with strong EEP.
The similar tendencies were observed in CVS,
gastrointestinal and eye symptoms. Only on
the dynamics of cutaneous symptoms such pat-
tern was somewhat later — after 4 month. Such
changes were observed for indicators of the
Achilles reflex, but after a two-month period,
the differences between patients with strong
and weak EEP under the influence of the drug
lost statistical significance.

For the full evaluation of results it should
be clarified whether identifying clinical chang-
es caused by increased levels of thyroid hor-
mones or by tissues sensitivity to them. Studies
showed that the administration of caffeine to
thyroxine replacement therapy had no signifi-
cant effect on T3 and T4 levels. At same time,
the drug reduced the timeframe for achieving
euthyroid state in thyrotropin level almost in
2 times, and its dynamics from the second
month did not differ from the indexes of pa-
tients with strong EEP (Figure).

Summary

According to results obtained, clinical
manifestations of hypothyroidism depend
on the EEP strength: CNS, CVS, skin and
eye clinical symptoms were more expressed
at weak excitation processes in the CNS. At
same time, the absence of differences in re-
duction of thyroid hormones levels indicates a
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lower sensitivity of tissues and organs to hor-
monal deficiency in patients with strong EEP.
We think that this is confirmed to some extent
by the lower values in thyrotropin level and
duration of Achilles reflex in these patients.
Correction the deficit of thyroid hormones
through hormone replacement therapy re-
sulted in reduction of clinical symptoms and
achievement of euthyroid state, which was
almost 2 times slower and somewhat less ex-
pressed in weak EEP, despite similar changes
in the levels of thyroid hormones (T3 and T4)
in blood of all patients. We consider that the
data obtained, probably, can be explained by
the lower need of organism with strong EEP
in thyroid hormones for the maintenance its
stable euthyroid state, as well as by less sensi-
tivity to their deficit, accordingly.

Thus, to answer the question «is it has a di-
rect relation to intensity of excitation processes
in the CNS or is it only connected with any
other factors», we additionally stimulated the
CNS of patients with weak EEP by caffeine.
In this case, strengthening of excitation pro-
cesses contributed to manifestation of changes
in studied parameters similarly to patients with
strong EEP. According to the literature' and our
own study, this testifies to an inverse relation-
ship of excitation intensity in the CNS, and tis-
sue need for thyroid hormones.
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