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ORIGINAL ARTICLE
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Syndrome
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Abstract

. Thirteen children, seven boys and six girls aged between 3 (o 12 years with
the diagnosis of Nephrotic Syndrome were assessed for clinical and laboratory
signs with special attention on T levels.

In the first examination, done during the full blown illness, T 4 levels ranged
between 1 ug 9, to 10 ug % (mean: 5.4 = 3.14 ug %).

In remission the levels were significantly elevated, ranges between 3.6 ug % to
18.6 ug 9, (mean : 11.6 == 5.34 ug %).

Meanwhile, the observation of serum albumine and globuline concentrations
showed a significantly rise (p<0.005).

Comparison with the results of other investigators have also been discussed.

Presented at the Vth National Indanesian Congress of Paediatrics, Medan, June 14 - 18,
1981

Received 13th January, 1982.



228 THYROXINE LEVELS IN NEPHROTIC SYNDROME

Introduction

It has many years been accepted
that one of the best ways of studying the
functicnal state of the Thyroid is the
measurement of the concentration in the
circulation of the Thyroid hormon. Both
Thyroxine (T,) and triiodothyronins (Tj)
are almost entirely protein bound in the
circulation {(Robins et al., 1957; Wil-
liams, 1980).

The usual first assay in a routine study
is the total circulating T, levels (Wil-
liams, 1980}.

This figure is often combined with
the result of an indirect assessment of
the binding capacity of thyroxine bin-
ding globuline to provide a so called
Free T, index. Although the details of ac-
tion of the Thyrcid hormones on the
cells of the body are incompletely un-
derstocd, their metabolic activity appears
o be more closely related to the a-
mount of hormone which is free than to
the total concentration in the circulation
(Williams, 1980).

Thus it is increasingly common to
assay directly the circulating free T,
and less commonly T3 (Burger et al.,
1976; Gecla et al., 1980).

T, and T3 loss in the urine is associa-
ted with proteinuria (Murray et al,
1971). It had been proven that T; and
T, in many instances were found to be
reduced, althcugh the pathophysiology is
yet not known. Reduced serum levels of
Tg was reported in many clinical situa-
ticns : myocardial infarction, severe chro-
nic diseases, starvation, malnutrition, af-

ter surgery (Burger et al., 1976: Geola
et al., 1980), and renal failure [Kalk et
al., 1980). Burger et al. (1976) ‘reponed
the reduce of T3 and T, in acute illness.

The prcblem or question arises is :
How does the level of T, alter in the
Nephrotic Syndrcme where massive pro-
teinuria exists. This investigation is ai«
med to describe the T, levels in Nephro-
tic Syndrome and its correlation with the
remission of the disease.

Materials and metheds

All patients admitted to dr. Soetomo
Hospital, with the diagnosis of Nephro-
tic Syndrome, during the periods of
April — December 1980, were subjected
into this investigation.

Criteria for the diagnosis of Nephro-
tic Syndrome :

1. The presence of oedema anasarca.
2. The presence of massive albuminuria
in the urine.

3. Protein losses more than 0,05 mg/kg
BW/24 hours,

4. Hypercholesterclema : cholestero] le-
vel more than 240 mg%.

5. Hypoalbuminemia : Serum albumine
level less than 2,5 g/dl,

The presence of granular cast and cval
fat in the examination of sediment urine
support the diagnosis.

Other examinations, which is necessa-
ry for the management of Nephrotic Syn-
drome, such as blood urea nitrogen,
serum creatinine, serum electrolyte, urine
culture, kidney biopsy (when indicated).
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ASTO titer, L.E. cells, C-Reactive protein
and radiologic study were alsc done.

Criteria of remission : No oedema, and
urine free of protein by qualitative tes-
ting for 5 consecutive days.

T, levels were examined: 1. on ad-
mittance. 2. on the day when remission
was achioved.

The normal of T, is determined using
the criteria the Dept. of Clinical Patho-
logy, dr. Soetomo Haspital : 4,55 - 11,87
microgram %,

Result

20 children aged between 3 - 13 years
with the diagnosis of Nephrotic Syndro-
me were admitted to dr. Scetomo Hos-
pital during the periods of April — De-
cember 1980. Thirteen patients fulfilled
the criteria of this investigation.

Seven patients mere excluded due to

several reasons, i.e:

— two patients were discharged on re-
quest before remission.

— remissicn was not achieved in one
patient.

— incomplete examination of T in four
patients.

We were unable to obtain the quanti-
tative proteinunia in 4 patients due to the
difficulty in collecting 24 hours urine.
However, qualitative protein examina-
tion of the urine showed a massive
proteinuria.

T, levels in the first examinaticn ra-
nged between 1 ug% to 10 ug% with
the mean of 54 ug% (= 3.14), Unfor-

tunately a control study could not be
carried out due to difficulty to.obtain
blood sample from healthy children. In
remission the levels were significantly
elevated, with the range between 3.6 to
18.6 ug% (mean: 11:6 = 54 ug).
(p < 0.005). (Fig.1).

Low serum albumine concentrations
were found in the first examination, ra-
nged between 0.7 g% to 2.4 g% with
the mean of 1.36 g% (== 0.44).

Serum globuline concentrations were
found in range between 1,6 g% to 3,0
g% (mean : 2.3 =+ 04 g%).

In remissicn serum albumine and glo-
buline concentrations were significantly
elevated, ranged between 1.4 g% to 3.8
g% (mean : 2.1 + 0.69 g%) and 2.0
gl to 3.8 g% {(mean: 2.7 == 0.59 g%)
respectively (p<0.005) (Table 1).

Discussion

Despite lack of control study in this
investigation, it appeared that T, levels
in our patients decreased during full
blown illness.

In five out of 13 patients, the serum T
levels were below the normal levels. The
mean value although remain in the nor-
mal zone, was only a little bit higher
than the lower normal level. The remai-
ning 8 patients showed normal levels of
serum T, concentrations during this
period.

Striking elevation of serum T, levels
were observed during the period of re-
mission, however, only 1 patient had T,
level lower than the normal! zone,



230 THYROXINE LEVELS IN NEPHROTIC SYNDROME

The other 8 patients had T, levels in
the normal zone, and the remaining 4
patients had T, levels higher than the
normal levels. A statistical analysis sho-
wed that T, was significantly elevated
during the remission period when com-
pared with the T, levels during the full
blown illness (p<0.005).

Thyroxine (T,) és almost entirely pro-
tein bound in the circulation (Di Geor-
ge, 1975; Robins et al., 1957). The most
important substance is Thyroxine-Bin-
ding Globuline (TBG); of lesser signifi-
cance are Thyroxine-Binding Pre Al-
bumine (TEPA) and Albumine (Di Ge-
orge, 1975).

Since the concentration or binding ca-
pacity of TBG and concentration of al-
bumine are altered, it is concluded that
the alteration of T, levels is due to this
condition.

Some authors suggested that the low
level of T, in Nephrotic syndrome was
due to metabolic disturbances allied to
hypothyroidism (Kalant et al, 1959;
Rasmussens and Rapp, 1956).

This suggestion was supported by the
evidence of hypercholesterolemia and
lowered basal metabolic rates in some
patients.

This hypothesis was also supported by
the finding of diminishing serum protein
bound iodine concentration in Nephrotic
patients (Kalant et al., 1959).

However it was also suggested that the
low basal metabolic rates and high con-
centration of serum cholesterol ¢n this
disease were due to some other cause

than hypothyroidism (Rasmussens and
Rapp, 1956).

Although recent studies have indica-
ted that thyrcidal uptake of iodine is in
fact normal or increased in this cond:tion,
There are still conflicting reports about
the state of thyroxine metabolism, since
some of the latter discrepancies may have
been due to variability among the subjects
with regard to the degree of proteinuria,
oedema and iodine intake and the pro-
blem of thyroid-nephrosis interrelation-
ships (Rasmussens and Rapp, 1956; Re-
cant, 1956).

Recant (1956) investigated 15 Nephro-

tic patients has fcund that a distinctly
abnormal binding pattern was noted. In
70 to 1009 the thyroxine was bound in
the alpha-2 globuline area. The abnor-
mal binding in the Nephrotic does not
appear to be due to hypoalbuminemia
since normal pattern are observed in the
hypoalbuminemias of liver disease and
sprue.

On the other hand, Rcbbins et al.
(1957) concluded that in Nephrotic state,
the serum protein which interact with
thyroxine are normal from a physical
stand point.

Kalant et al. (1959) in their experi-
ment concluded that in Nephrotic Syn-
drome thyroid function and thyroid
hormon metabolism differed from nor-
mal subject in three ways :

1. Thyroxine was lost in the urine in
conjuncticn with protein.

2. The respons to pharmacological do-
ses of thyroxine as determined by in
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crease in oxygen consumpticn rateg
was decreased by abcut 30%.

3. The rates of iodine uptake and thy-
roxine secretion by the thyroid were
increased.

Subnormal concentration of serum
PBI found by Recant (1956), toge-
ther with normal to high uptakes of
1131 by the thyroid gland, low basal me-
tabolic rates and high serum choleste-
rol in their Nephrotic subjects a de-
crease in the thyroidal uptake of 1131
following thyroid therapy and the ability
of the thyroid gland to respond to thy-
rotropic hormone, led to the ccnclusion
that in Nephrotic Syndrome the thyroid
gland functions normally, that a deficien-
cy of the plasma is reduced but that a
normal supply of thyroid hormon is deli-
vered to the peripheral tissue and pre-
sumably a normal amount degraded
each day. Whereas Rasmussens and Rapp
(1956) found a Ilower than normal
amount of thyroxine degraded each day.

Some cther authors found that the
low levels of T, in Nephrotic syndrome
is a results of subsequent progression of
urinary loss of PBI. Rance et al. (1976)
stated that the occurrence of increase

glomerular pcrmeability led to excessive
loss of PBI. The result of this condition
is low concentration of PBI and subses
quently conceniration of T.

Rasmussens and Rapp (1956) in their
investigation arrived to the conclusion
that the low PBI in the serum of some
patients with Nephrotic Syndrome is a
vesult of at least four factors :

1. a significant loss of iodine in urine.

2. a proportionately greater loss of io-
dine én the feces.

3. dilution of the organic iodine present
because of an expanded extracellular
fluid volume.

4. inability of the pituitary-thyroid axis
to augment the output of thyroxine
in the face of apparent thyroxine de-
ficiency.

On the basis cf the results of the pre-
sent investigaticn, combined with the
reviews of other investigations reported
by several authors, it is concluded that
an excessive protein loss and concomit-
tantly loss of T, itself may be cne of
several factors that play an important
role in the cause of the decrease cf se-
rum T, levels in Nephrotic Syndrome.
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FIGURE 1: Comparison of T4 levels before (I) and after () remission,

25|. i @
23t
2t
19+ °
17
’:15‘ ®
= | ®
13}
s N| o
- ® ® Normal range
o~ 9_ : . 4 g
[ J
77 e®
s .g
5
| @
3 [ [ )
~ ®
1 .:
1 1

e individual T; level
0O mean value



	20170216152412
	20170216152432
	20170216152452
	20170216152514
	20170216152534

