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ABSTRACT

The correlation between the serum level mi Wie miffva
level of Lithium has been studied in this work. The method
used in estimation of lithium levels was flame emission
photometry.

Piese vesuits deimote that there is a signfficust pesitive
cesselation betwesn sesum and saliva lovels. Whether this will
be of practical importance or not is a matter for discussion.

However, saliva Lithium estimation may Bt of ‘impor-
tance in assessing the patient’s compliance. It may be also
of help when there is a difficulty in obtaining blood samples
at any time provided that saliva / serum ratio was previously
calculated for this particular patient. Noting that the saliva
Lithivm levels are 200-2509, those of serum, the serum level
may be, roughly, st times, calculatéd but with the risk of a
providle indiviival varlution.

Lithium hes been established as the drug of cheite in the troatment
of mmnic-deprossive paychosis, mamic type, in the prephylaxis of wiamic
gpisodes and, to & less extent, depressive ¢pisodes (Dunner amd Fieve,
1978). Other cyeclic disturbanees as migraine and premomstrual tension
may show some improvement undor Athism (Schou, 1978).

The therapeutic dose of lithium is close to the toxic dose. Thus,
it is extremely important to monitor the patient’s serum for iwhésin
regularly, especially at the start of the regimen. This means that the
patient should give a sample of blood (5-10 ml) every now and then .all
through the period of treatment, which is both a tiring and expensive
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task (Neu et al, 1975). This bas led to the search for another route of
investigation to evaluate the course of treatment.

As it was proved that lithium is excreted in saliva in concentrations
higher than those in plasma‘:,((;‘xood, 1903,; Spring and Speirs, 1978) various
trials on the clinical applicatioﬁ of these findings have been done (Neu
et al., _1975_; Chigk, 1977; Sims et al, 1978). However, some workers
have raised many objections to the reliability of saliva lithium in moni-
toring its level (Sims et al., 1978).

Aim of the work :

The aim of this work is to study the saliva and serum lithium levels
in the Egyptian patients; and to compare them with other reported
studies; as well as to find out whether the objections raised by previous
workers ¢onsistenﬂy occur. o

Method :

Lithium carbonate was given to every patient at about 10 o’clock in
the morning daily for 15 consecutiymdayé. Bvery patient was given two
tablets of lithium carbonate and watched closely to ascertain that they
were being swallowed. On the 14th day the saliva and’ seram were col-
lected at about 10 o'clock in the morning. All the patients had break-
- fast comsisting of beans, bread and tea two hours before giving the sample.

 Guliva was collécted examined by flame photometer. Soon after collection
of saliva, 5 tl of venous blood were drawn from the antecubital vein.
Both serum and saliva samples were taken daily for three successive days
following a 14 days:course of 800 mg lithium carbonate as a single oral
dose per day, ie. on the 15th, 16th and 17th days.

‘Rewults :

-Mmddymm.mdgﬁwmkvdsmdaysltlsw
16 16 the whole group of 20 patients: |
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. The mean of serum lithium Jevels and mean saliva lithium levels
for the whole group of 20 patients both males and females were calculated
for every day over the three days and the results are given in Table (1).

I. Serum samples:
It can be secen that:

a) 14th day: The mean serum lithium level was 0.63 m mol/1 = 0.07
with a range of 0.32-1.35 m mol/l and a coefficient of variation
47%.

b) 15th day: The mean serum lithium level was 0.61 m mol/l = 0.05
with a range of 0.22-12 m mol/l and a coefficient of 399%.

c¢) 16th day: The mean serum lithium level was 0.61 m mol/l = + 0.05
with a range of 0.34-0.98 m mol/l and a coeff1c1ent of variation
of 33.9%.

The significance of the differences in the mean serum lithium levels
on the three days was calculated. The differences between the first and
second, and second and third and the third and the first days were
tested for significance and were (t = 0284, p > 035t = 0.0217,
p > 049t = 05102, p < 0.3 respectively). These results suggest the
insignificant differences between the mean values for the three days.

II. Saliva samples:

It can be seen that:

a) 14th day: The mean saliva lithium level was 1.61 m mol/l = 0.18
with a range of 0.82-2.68 m mol/l and a coefficient of variation

of 40%.
b) 15th day: The mean saliva lithium level was 1.43 m mol/l = 0.09



with a range of 0:80-2:24 m mol/l and a coefficicnt of 'variation of
28.9%.

¢) 16th day: The mean saliva lithium level was 1.45 m mol/l = 0.11
with a range of 0.8-2.5 m mol/l and a coefficient of variation of
32.9%.

The significance of differences in the mean saliva lithium levels on
the three days was calculated. The differences between the first and
second, the second and third and the third and first days were tested
for significance and were (t 1.0234, p > 0.15; t 0.1065, p < 045
t 1.5001, p > 0.05 respectively). These results suggest insignificant dif-
ferences between the mean values for the three days.

The mean serum and saliva lithjum levels of the three days of the
whole semple of patients (both males and females) were calculated (Table
2). It can be seen that :

— The meas serum lithium level was 9.62 m mol/l = 0.04 with a range
of 0.30 - 1.15 m mulfl and a coefficient of variation of 39.45%.

— The mean saliva lithinm level was 1.49 m ol/i = @11 with a range
of .81 -247 m ol/l and @ coefficient of variation of 32.18%.

The saliva / serum ratio was calculated for every patient according
to the mean levels of saliva and serum lithium for ‘the ‘twoe -days {Table

3). The mean saliva / serum ratio was 945 with a range of 1.37 - 3.40.

The coefficient of correlation between the mean serum lithium levels

and the mean saliva lithium levels was calculated.

For the male group “r” (Coefficient of correlation = 0.8371, “t”

for “r" = 40478, p < 0.0025, which is very kighly significant.
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For the female group “r” = 0.73101, “t” for “r” = 3.03005, p<
0.01, which is highly significant.

For the whole group of patients (males and females) “r” = 0.7318,
“p for “PT = 44209, p < OO005 witith is wewy ighly significeat.

TABLE 1

Serumandsalivalevelsonﬂlel‘tﬂl,lmmdlﬂhdayaﬁu
freatment withy Hthiunr carbonate in & dese- of $00- mg/day -

for 14 consecutive days in a group of 20 psychiatric patients.

Serum {m mol/1) sativa (m mol/1)
NO.
1st day 2wd day 3rd day 1st day 2nd day 3rd day

1 0.47 0.48 0.52 1.30 1.40 1.40
2 0.63 0.61 0.65 1.40 1.60 1.70
3 0.48 0.73 0.69 1.50 1.40 1.30
4 0.32 0.43 0.40 0.82 1.06 1.00
5 0.36 0.41 0.40 2.55 2.00 2.40
6 Q.42 0.56 0.55 0.96 1.10 1.20
7 0.60 0.61 0.60 2.90 1.60 1.65
3 0.60 0.51 0.50 1.40 1.29 1.20
9 0.98 0.91 0.90 2.25 2.00 2.20
10 0.32 0.36 0.34 1.55 0.56 0.90
11 0.90 0.80 0.70 0.36 1.60 1.30
12 0.35 0.40 0.42 0.94 0.30 0.98
13 1.20 0.90 0.98 1.42 1.35 1.40
14 0.57 0.60 0.62 1.30 1.20 1.20
15 0.87 0.82 0.84 2.63 2.24 2.50
16 Q.50 0.45 0.52 1.20 1.28 1.20
17 0.34 0.22 0.35 0.82 0.80 0.80
18 0.47 0.40 0.40 1.34 1.24 1.20
19 0.90 0.75 0.92 1.80 1.90 1.80
20 1.35 1.20 0.90 2.40 1.90 1.60
X 0.63 0.61 0.61 1.61 1.43 1.44
S.e. *0.07 +0.05 +0.05 +0.18 +0.09 0. 1T
5.p. +0.30 +0.24 +0.21 +0.64 +0.41 +0.48
c.v 47% 39% 33.9% 40% 28.9% 32.9%

N.B::Thesigniﬁcmofthediﬁcrcnccsbctwmehcmnv&wohhe :

lithium levels of males and females was calculated and the diffe-
rence was found to be statistically non-significamt’ ¢ = 1.409;

p > 0.1). For saliva also the differenee was insigpificant
(t = 0.39%; p > 0.35).
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TABLE 2

The weeass werus sind saliva lideisem levels in the whole growp
of 20 peychiatric patients for the three days.

No. Serwm - Saliva
1 0.49 m mol/l 1.37 m mol/
2 0.63 » 1.57 ”
3 0.62 ” 1.40 »”
4 0.38 ” 0.96 ”
5 0.39 ” 2.32 ”
6 0.51 » 1.09 ”
7 0.60 ” 2.05 »
8 0.54 » 1.27 ”
9 0.93 ” 2.15 »
10 0.34 » 1.10 ”
11 0.80 ” 1.45 »
12 0.39 ” 0.94 »
13 1.03 » 1.39 »”
14 0.60 » 1.23 »
15 0.85 ” o247 ”
16 0.49 ” 1.23 ”
17 0.30 ” 0.81 »
18 042 ” 1.26 ”
19 0.85 » 1.83 »
20 1.15 » 1.97 »
X 0.62 m mol/l 1.49 m mol/l
S.E. -+0.04 +0.11
SD. --0.24 +0.48

CV. 29.459% 32.18%

“” = (.7318.
“t” for “r° = 4.4269.
p < 0.0005 (very highly significant).

236



TABLE 3

The saliva /| serum lithium ratio according to the mean
saliva and serum lithivm levels in the three days for
the whole group of 20 psychiatric patients.

No. Saliva/Serum ratio
1 2.79
2 2.49
4 2.51
5% 6.03
6 2.14
7 3.40
8 2.36
9 231

10 3.29

11 1.93

12 ' 242

13 1.34

14 2.07

15 2.93

16 2.52

17 2.78

18 2.98

19 2.16

20 1.71

X 245

(*) In the statistical analysis of the mean of the saliva / serum ratio, the
ratio, the values obtained from the patient number 5 were excluded
due to their oddness, being extremely high.
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_Fig. (1) Bar-Chart Showing. the Mean Serum and Saliva Lithium
of the Male Patients om the 14th, 15th and k6th days.
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Discussion :

The rationale for monitoring drug levels is that, for many drugs,
there is a close relationship between their biological effects, both thera-
peutic and toxic, and the serum concentrations. The relationship, how-
ever, depends upon several factors such as the mechanism of action, the

pharmaco-kinetics of the drug and the responses of the target systems
in the patient.

The ability to accurately determine levels of lithium in 2 patient’s
serum has contributed enormously to the safety and efficacy of its use.
In fact, serous toxic reactions can develop as a result of poor monitoring
(Agulnic et al., 1972). It is recommended that serum levels be obtaired
frequently (as often as cvery 48 hours during the first week) at the
outset of lithinm therapy, in order to titrate the drug administration to
therapeutic levels which are in the range of 0.6 m mol/l to 1.2 m mol/l,
and to avoid exceeding 1.5 m mol/1 which is near to toxic level (Neu
et al,, 1975).

In recent years assay of saliva has been explored as another source
of monitoring drug concentrations (Speirs et al,, 1971; Groth et al., 1974).
Saliva has obvious advantages but also a number of disadvantages.

Among the advantages offered by monitoring of salivary drug level
is that repeated samples of saliva can be collected without much dis-
comfort to the patient. Serum and saliva samples were taken synchro-
nously in search of a correlation between the saliva lithium and serum
lithium levels. Moreover, sampling was done on three consecutive days
in order to calculate a mean saliva / serum ratio for each individual as
recommended by Chick (1977). Mixed saliva and not salivary secretion
from individual glands was used in this study. The collection of mixed
saliva is simply done by asking the patient to spit into a container.

The mean serum lithium level obtained in the present work for the
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group of 20 patients was 0.62 m mol/l and that for saliva 1.49 m mol/l.
These findings are near to those obtained by Neu et sk, (1975) who
reported a mean of 0.69 m mol/l for serum and 1.56 m mol/l for saliva
lithium. Moreover. from a scatter diagram presented by Verghese et o,
(1977) serum and saliva lithiom levels reached a level of 0.7 m molfl
and 1.7 m mol/l respectively. On comparing and analysing statistically
the results obtained for the male group of patients with those of the
female group no sigaificant differences were found ie. the serém and
saliva levels were mot affected by the sex of the patient. This provides
further support to the rationale of considering the sample of patients as
one homogeneous group as has been achieved by many workers (Neu
et al., 1975 and Sims et ak, 1978 and Verghese et al,, 1977) respectively.

The findings obtained in this study show that there is a positive
correlation between the salivary and serum lithium levels. This corre-
lation, although not very high, is statistically highly significant. The
values obtained in this study are very near to those obtained by other
workers in different geographical regions (Neu et al. “US.A™ Verghese
et al. “India”; Sims et al. “Great Britain™); denoting that the correlation
is neither the function of climate nor race. The ratio of saliva/serum
lithium level is about 200 - 2509 the serum level.

The coefficient of correlation between serum and saliva lithium
levels for the whole sample of patients was 0.7318 (p < 0.0005), ie. a
positive correlation does exist between the serum and saliva lithium levels.
For the male group the coefficient of correlation was 0.8371 p < 0.0025),
which is higher and more significant than that for the female group
0.73101 (p < 0.0D).

These results indicate that:

A positive cotrelation coefficient is 0.7318 for the whole group of
patients, slightly less for the females and slightly higher for the males.

This correlation is very highly significant ( < 0.0005).
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Neu et al, (1975) have obtained a correlation coefficient of +0.9;
Verghese et al, (1977) gave a figure of +0.88 (p < 0.01), while Sims
et al, (1978) gave a figure of +0. 1 (P < 0.001). The coefficient of
correlation obtained in this work is nearer to that obtained by Sims

et al., (1978), which points to a lower correlation than that referred by
the other two studies.

The saliva/serum lithium ratio was in the range of 1.34 - 3.40, with
a mean of 2.45 which is near to a mean ratio of 2.26 and to 2.16 which
were reported by Neu et al
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ABSTRAIT

Unearéhﬁncm'hom&em
leuﬁ-dimhnln.

La corrélation entrelesniveamdelithiumdmlesérumetdms
1a salive a été étudiée dans cette recherche. La méthode employée pour
estimer les niveaux de lithium fut Pémission de flamme mesurée par le
photometre.



Les résultats ont momtré qu'il y avait ume correlation “significative
entre les niveaux de lithium dans le sérum et dans 1a salive. Soit que

cela aurait wne importAnce practique ou mon est encore un probléme
discutable.

Copendant P'estimationdu Hthium dans la salive peut &tre 'm moyen
de mesurer la complaisance dw patient. Aussi, cette mandeuire : peut-étre
appliquée dans les cas on il est diffipile d’obtenir des échantilloss de sang,
4 n’importe quel moment, & condition que le rapport sdlive / sérum soit
antéricurement connu chez ce patient, en particulier. A npoter -que les
niveaux de-lithium dams la salive sont de 200% - 250% ceux du sérum,
le niveau du lithium dans le sérum peut-étre calculé approximstivement
tout en soonsidérant le risque probable: le I'existence d’une variation indi-
viduelle.
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