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Abstract

Introduction: Lithium augmentation (LA) of antidepressants is a first-line

therapy option for treatment-resistant depression (TRD). Nevertheless, it is

rarely used in geriatric patients mostly because of the fear of kidney toxicity.

The purpose of this study is to investigate estimated glomerular filtration rate
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(eGFR) changes and number of acute kidney injuries (AKI) using LA in geriat-

ric compared with non-geriatric patients.

Methods: In a prospective multicenter cohort study, eGFR changes were mea-

sured in 201 patients with unipolar depression (nage≥65years = 29; nage<65years = 172)

at baseline and over 2–6 weeks of LA. We used linear mixed models to investigate

changes in eGFR upon LA and assessed the number of AKIs, according to the Kid-

ney Disease: Improving Global Outcomes (KDIGO) guidelines.

Results: Both age groups showed a significant eGFR decline over the course

of treatment with lower eGFR in geriatric patients. The lithium serum level

(interpretable as “effect of LA”) had a significant effect on eGFR decline. Both

effects (age group and lithium serum level) on eGFR decline did not influence

each other, meaning the effect of LA on eGFR decline did not differ between

age groups. Two AKIs were observed in the geriatric age group when serum

lithium levels exceeded the therapeutic range of >0.8 mmol/L.

Conclusion: This is the first study investigating eGFR change and AKI upon

LA for TRD in geriatric compared with non-geriatric patients. Our data suggest

that LA, as an effective treatment option in geriatric patients, should be closely

monitored to avoid AKIs.

KEYWORD S

acute kidney injury, geriatric patients, glomerular filtration rate, lithium augmentation,
treatment-resistant depression

1 | INTRODUCTION

Lithium augmentation (LA) is the first line therapy in
treatment-resistant depression (TRD) for non-geriatric as
well as geriatric patients.3,24,35 Previous studies have
shown a high efficacy of LA in geriatric patients with
TRD.4 Lithium is almost entirely excreted through the kid-
neys and therefore its toxicity depends on kidney func-
tion.14 Due to the narrow therapeutic range, it is necessary
to monitor the lithium serum level regularly to avoid
severe lithium intoxication with possible life-threatening
consequences such as acute kidney injuries (AKI).13,20

Especially in geriatric patients, safety concerns exist
regarding lithium, for example, because of a natural age-
related decline in glomerular filtration rate (GFR) and a
higher occurrence of somatic comorbidities leading to
polypharmacy.6,24,40 The risk of lithium intoxication can
be lowered by awareness of potentially interacting drugs,
frequent laboratory controls, adequate patient instruc-
tions and education on side effects.11

There are several studies that have investigated the
kidney toxicity of lithium. Most of these studies have
focused on patients with bipolar disorders.21,30,35

McKnight et al. concluded in their meta-analysis that
there is little evidence for a clinically significant reduc-
tion in kidney function except of reduced kidney

Significant outcomes

• Both age groups showed a significant eGFR
decline over the course of treatment with lower
eGFR in geriatric patients. The lithium serum
level had a significant effect on eGFR decline.

• Both effects (age group and lithium serum
level) on eGFR decline did not influence each
other, meaning the effect of LA on eGFR
decline did not differ between age groups.

• Two acute kidney injuries were observed in the
geriatric age group when lithium levels
exceeded the therapeutic range during acute
therapy.

Limitations

• Main limitation of our study is the lack of a
control group for age-matched subjects not
exposed to lithium.

• Considering that we focused on the acute
phase of LA to capture AKIs, we therefore can-
not predict any long-term effects of LA on kid-
ney functions.
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TABLE 1 Comparison of characteristics: Geriatric versus non-geriatric patients; n (%), mean [standard deviation]

All
participants
N = 201

Geriatric
patients n = 29

Non-geriatric
patients n = 172 p-Value*

Age (years) 50.23 [13.6] 72.14 [5.4] 46.53 [10.7]

Sex 0.99

Male 76 (37.8) 11 (37.9) 65 (37.8)

Female 125 (62.2) 18 (62.1) 107 (62.2)

BMI at baseline (kg/m2) 26.23 [5.59] 26.19 [6.1] 26.23 [5.5] 0.86

Co-medication affecting lithium level at
baselinea,b

36 (17.9) 13 (44.8) 23 (13.4) <0.01

Nephrotoxic co-medication at baselinea,c 8 (4.0) 2 (6.9) 6 (3.5) 0.33

Comorbidities

Hypertension 35 (17.4) 12 (41.4) 23 (13.4) <0.01

Diabetes mellitus 9 (4.5) 3 (10.3) 6 (3.5) 0.12

Charlson comorbidity indexd 0.25 [0.8] 0.55 [1.2] 0.20 [0.7] 0.02

Last measured lithium serum level
(mmol/L)

0.67 [0.19] 0.71 [0.18] 0.66 [0.19] 0.13

Sufficient lithium level 185 (92.0) 28 (96.6) 157 (91.3) 0.33

Toxic lithium serum levele 4 (2.0)** 4 (13.8) 0 (0.0) <0.01

Number of creatinine values per patient 3.99 [1.19] 3.76 [1.12] 4.02 [1.19] 0.63

Creatinine at baseline (mg/dl) 0.84 [0.15] 0.86 [0.18] 0.84 [0.14] 0.57

Last creatinine measurement (mg/dl) 0.89 [0.19] 0.97 [0.35] 0.88 [0.15] 0.23

eGFR at baseline (ml/min/1.73 m2) 94.75 [15.4] 80.67 [12.1] 97.12 [14.6] <0.01

eGFR categories at baselinef <0.01

≥90 ml/min/1.73 m2 122 (60.7) 7 (24.1) 115 (66.9)

60–89 mL/min/1.73 m2 78 (38.8) 22 (75.9) 56 (32.6)

30–59 ml/min/1.73 m2 1 (0.5) 0 1 (0.6)

15–29 ml/min/1.73 m2 0 0 0

≤15 mL/min/1.73 m2 0 0 0

Last eGFR measurement
(ml/min/1.73 m2)

89.82 [17.29] 74.78 [16.98] 92.36 [16.05] <0.01

Outcome for severe nephrotoxicity: AKIf

AKI1 (≥1.5 fold creatinine increase over
baseline)

1 (0.5)** 1 (3.4) 0 0.14

AKI2 (≥2 fold creatinine increase over
baseline)

0 0 0

AKI3 (≥3 fold creatinine increase over
baseline)

1 (0.5)** 1 (3.4) 0 0.14

aStable during LA (defined as no new medication or change of dosage after start of LA).
bIn our sample loop diuretics, thiazides, methylxanthine, angiotensin receptor blockers, angiotensin converting enzyme inhibitors, non-steroidal anti-
inflammatory drugs except low dose 100 mg/day acetylsalicylic acid.
cIn our sample ibuprofen, enalapril, topiramate, mesalazine.
dSeverity of somatic comorbidity assessed from the updated Charlson comorbidity index.
eToxic lithium serum level = >1.2 mmol/L for geriatric and >1.5 mmol/L for non-geriatric patients.
fAKI = acute kidney injury; classification based on Kidney Disease: Improving Global Outcomes guidelines (KDIGO).
*Result of t test or Mann–Whitney U test for metric parameters; chi-square-test or Fisher's exact test for categorical parameters.
**Clinical signs of lithium intoxication (e.g., tremor, nausea, dizziness) occurred in two cases; see Table S1 for details.

Bold indicates significant p-value.
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concentration capacity.21 In contrast, a recent meta-
analysis by Schoretsanitis et al. found the risk for kidney
impairment to be up to two-fold higher under lithium
treatment with increasing risk with old age and duration
of treatment.35

Despite the known benefit of LA in geriatric
patients,4,24 only few studies have investigated the kidney
toxicity of lithium in this age group. Up to date, only two
randomized controlled trials,2,16 and four observational
studies17,27,28,41 investigated the adverse effects of lithium
on kidney function in geriatric patients. They found
either a decline in eGFR,27,28,41 an improvement in kid-
ney function after lithium discontinuation16 or no signifi-
cant kidney impairment.2,17 There are a few retrospective
studies that investigated acute effects of lithium on eGFR
and separated their findings by age group but only in the
context of acute lithium intoxication.9,18

To the best of our knowledge, there is no study com-
paring eGFR changes of LA in geriatric versus non-
geriatric patients. The purpose of this study was to investi-
gate eGFR changes and number of AKIs upon LA in geri-
atric compared with non-geriatric patients in the acute
therapy of TRD in a prospective multi-center cohort study.

2 | MATERIALS AND METHODS

2.1 | Patients

The study is a prospective observational multicenter
cohort study within the Berlin Research Network on
Depression. Inclusion criteria were: patients with unipo-
lar depression (ICD-10F32.1-3 and F33.1-3), at least
18 years of age, indication for an antidepressant pharma-
cotherapy, insufficient response to an antidepressant over
at least 4 weeks and clinical indication for LA, Hamilton
Depression Rating Scale (HDRS-17) score ≥1215 and writ-
ten informed consent. If patients received co-medication
known to be potentially nephrotoxic12 or potentially
affecting lithium serum levels,8 the medication had to be
stable during the course of treatment (defined as no new
medication or change of dosage after start of LA). For
potentially nephrotoxic medication or with an effect on
lithium levels at baseline see Table 1.

Exclusion criteria were: contraindication for LA
(e.g., severe kidney insufficiency; chronic kidney disease
[CKD] category G4 [<30 ml/min/1.73 m2] or G5 [<15 ml/
min/1.73 m2] as defined by Kidney Disease: Improving
Global Outcomes [KDIGO] 2012), depressive syndrome
because of another somatic or psychiatric diagnosis, diag-
nosis of dementia, substance abuse disorders with absti-
nence of less than 6 months, and antisocial personality
disorders. Patients were recruited between February 2008
and February 2020 in 12 psychiatric departments of the

Berlin Research Network on Depression, Berlin, Germany.
We defined geriatric patients as age ≥65 years.38 Diagnosis
of unipolar depression was confirmed by the Mini-
International Neuropsychiatric Interview.36 The majority
of patients were inpatients. The local ethics committee
approved the study. Severity of somatic comorbidity was
assessed according to the updated version of the Charlson
comorbidity index (CCI),25 with diagnoses according to
the patients´ records. The comorbidities hypertension and
diabetes mellitus were assessed with the codes of the 10th
revision of the International Statistical Classification of
Diseases and Related Health Problems (ICD-10) from the
patients' records as potential risk factors for kidney func-
tion decline.

2.2 | Exposure

Patients were monitored for up to 6 weeks under LA,
which is the time span during which the patients usually
remained hospitalized for their initial treatment. All
patients received a titration of a personalized dosage of
lithium carbonate approximately over the first 2 weeks of
treatment which was adapted based on individual lith-
ium serum levels in order to reach a therapeutic concen-
tration of 0.5–0.8 mmol/L for non-geriatric patients and
0.4–0.8 mmol/L for geriatric patients.42,43

A sufficient lithium level was defined as at least
0.4 mmol/L for the geriatric group43 and at least
0.5 mmol/L for the non-geriatric group3 for a minimum of
2 weeks. We set the cut-off for toxic lithium serum levels at
1.5 mmol/L for non-geriatric patients and 1.2 mmol/L for
geriatric patients as recommended in international guide-
lines.22,42 The variable “lithium serum level” describes the
weekly measured lithium levels over time and as trough
level, that is, immediately before the next intake.

2.3 | Outcome

Laboratory assessment was obtained from the patients´
medical records, including weekly data of serum creati-
nine (mg/dl), which was measured according to standard
laboratory methods. The time between two measure-
ments was approximately 1 week (range: 5–9 days)
according to the weekly study visits. Included patients
had to have at least one laboratory value before their first
lithium dose and at least one during the treatment with
LA. The last available creatinine value in the observation
period of a maximum of 6 weeks set the endpoint. The
Chronic Kidney Disease (CKD) Epidemiology Collabora-
tion (CKD-EPI) 2021 equation was used to calculate the
eGFR.7,19 CKD was determined on the basis of the five
stages for CKD adapted to KDIGO 2012. Stage G3 (GFR
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<60 ml/min/1.73 m2) was the cut off for the definition of
“decreased” eGFR.39 We included outcomes of a deterio-
ration in kidney function, which was the number of AKIs
upon LA, a ≥1.5 fold (AKI1), ≥2 fold (AKI2) or ≥3 fold
(AKI3) serum level creatinine increase over baseline dur-
ing LA adapted to KDIGO 2012.

2.4 | Statistics

To investigate eGFR changes upon LA we used a
random-intercept linear mixed-effects model for repeated
measurements with eGFR as the dependent and age
group (“age ≥ 65 years” = geriatric patients versus “age
<65 years” = non-geriatric patients) as the independent
variable. We analyzed the interaction of age group and
lithium serum level on eGFR to investigate if changes in
eGFR over the course of treatment differ between age
groups. Lithium serum level is interpretable as “effect of
LA” because all participants started lithium treatment at
the beginning of the study and baseline eGFR was mea-
sured before the beginning of lithium intake.

Linear mixed-effects models allow the investigation
of variability between patients (heterogeneity) and the
simultaneous adjustment for the within-subject corre-
lation. We included the covariates lithium serum level
sex, Charlson comorbidity index, hypertension, and
co-medication affecting the lithium serum level as
fixed effects into the model. Model regression coeffi-
cients are reported together with their standard
error estimates (SE) and a 95% confidence interval
(CI) (Table 2). For exploratory purposes, we show the
result of a linear mixed model based on the covariates
time, geriatric versus non-geriatric and the interaction
thereof in Figure 1.

The Kolmogorov–Smirnov test was used to verify
the normal distribution of the sample. For descriptive
statistics T-test, Mann–Whitney U test, Chi-square
test, and Fisher's exact test were applied when appro-
priate. A significance level of p < 0.05 (two-sided) was
set for all analyses. We used the Statistical Analysis
System (SAS) software (version 9.4) for the linear
mixed models and SPSS (version 27) for descriptive
statistics.

TABLE 2 The effect of LA in geriatric versus non-geriatric patients on estimated glomerular filtration rate (eGFR) (ml/min/1.73 m2);

number of observations = 783

Parameter
estimates

Standard
error

95%- Confidence-interval

t-Value p-ValueLower Upper

Age

1 = non-geriatric (<65 years) 15.26 3.09 9.17 21.35 4.93 <0.01

0 = geriatric (≥65 years) (Ref ) - - - - - -

Lithium serum level �8.66 1.76 �12.12 �5.19 �4.91 <0.01

Interaction

age group � lithium serum level

1 = non-geriatic � lithium serum level 1.28 1.96 �2.57 5.13 0.65 0.51

0 = geriatric � lithium serum level (Ref) - - - - - -

Sex

1 = Female (Ref) - - - - - -

0 = Male 7.08 2.03 3.09 11.08 3.49 <0.01

Diagnosis of hypertension (ICD-10)

1 = yes 3.15 3.53 �3.82 10.11 0.89 0.37

0 = no (Ref) - - - - - -

Charlson Comorbidity Index �3.16 1.30 �5.72 �0.60 �2.44 0.02

Co-medication affecting the lithium serum level

1 = yes �3.69 3.51 �10.62 3.23 �1.05 0.29

0 = no (Ref) - - - - - -

Note: Ref, Reference. ICD, International Statistical Classification of Diseases and Related Health Problems. Medication affecting the lithium serum
level, Diuretics (Thiazides, Loops, Osmotics, Methylxanthine); angiotensin converting enzyme inhibitors; angiotensin receptor blockers, non-steroidal anti-
inflammatory drugs (except low dose (100 mg) acetylsalicylic acid).

Bold indicates significant p-value.
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3 | RESULTS

Two hundred and one (201) patients entered the cohort
according to the inclusion criteria as mentioned above.
Twenty-nine (29) were geriatric (mean age [SD]: 72.1
[5.4]) and 172 were non-geriatric patients (46.5 [10.7]).
For descriptive statistics, see Table 1.

The effects of LA in geriatric versus non-geriatric
patients on eGFR are displayed in Table 2. Both age
groups showed a significant eGFR decline over the course
of treatment with lower eGFR in geriatric patients
(p < 0.01). The lithium serum level, that can be inter-
preted as the “effect of LA,” had a significant effect on
eGFR decline (p < 0.01). Notably, we found no statisti-
cally significant interaction between lithium serum level
and age on eGFR decline (p = 0.51). Both effects (age
group and lithium serum level) on eGFR decline did not
influence each other, meaning the effect of LA on eGFR
decline did not differ between age groups. The mean
eGFR decline from baseline to last measured eGFR on
LA was 5.89 ml/min/1.73 m2 for geriatric and 4.76 ml/
min/1.73 m2 for non-geriatric patients. Females and
patients with a higher somatic severity index had a more
pronounced decline of eGFR than males (sex: p < 0.01)
and patients with a lower somatic severity index (CCI:
p = 0.02). The covariates “co-medication affecting

lithium level” and “arterial hypertension” had no signifi-
cant effect on eGFR (p > 0.05).

Two geriatric patients and none of the non-geriatric
patients developed AKIs. Both events occurred under
toxic lithium levels and clinically relevant lithium intoxi-
cation (Table S1). One patient, aged 83 years, developed
an AKI stage 1 with creatinine increasing from 0.82 mg/
dl before LA versus 1.28 mg/dl after the first week of
treatment under the toxic lithium serum level of
1.52 mmol/L. eGFR declined from 70.93 ml/min/1.73 m2

before LA to 41.57 ml/min/1.73 m2. The lithium dosage
was 12.2 mmol/day. The other patient, aged 82 years,
developed an AKI stage 3 with a creatinine increase from
0.90 mg/dl before LA to 2.93 mg/dl after 2 weeks upon
LA. eGFR declined from 63.83 ml/min/1.73 m2 before
the start of LA to 15.48 ml/min/1.73 m2 within 2 weeks.
This occurred under the toxic lithium serum level of
2.0 mmol/L. The initial lithium dosage was 6.1 mmol/
day and was increased to 24.4 mmol/day after only 5 days
of treatment. Both patients presented clinical signs of
lithium intoxication (e.g., tremor, nausea, dizziness) and
were treated with intravenous fluid substitution with
complete recovery. There was no need for acute dialysis
(for details see Table S1). Two more cases of toxic lithium
serum levels occurred in the geriatric group with no clini-
cal symptoms of lithium intoxication or AKI, while we
did not observe any cases of toxic lithium serum levels in
the non-geriatric group, which makes this a highly signif-
icant result (p < 0.01).

4 | DISCUSSION

This is the first study investigating the change of eGFR as
a marker of kidney function upon LA for TRD in geriatric
compared with non-geriatric patients. Despite several
studies on lithium monotherapy, there are only limited
studies on LA in geriatric patients investigating the acute
effects on the kidney.16,21,28,30,35 In our study, both
groups showed a significant decline of eGFR under
LA. While age ≥65 years and serum lithium level had a
significant negative effect on eGFR, the interaction of age
group and serum lithium level had no significant effect
on eGFR, meaning that eGFR decline over the course of
treatment did not differ in both groups.

Most previous prospective studies monitored for long-
term lithium use over years, sometimes decades, but
missed to report the acute effects of LA on the kidney.
We chose a short follow-up time of maximally 6 weeks to
capture the acute effects of LA on the kidney. We found a
significant decline in eGFR over the course of treatment
(approximately 5 ml/min/1.73 m2) independently in both
age groups. The average loss in adults is approx. 1 ml/

FIGURE 1 Result of a linear mixed model based on the

covariates time, geriatric versus non-geriatric and the interaction

thereof estimated glomerular filtration rate (eGFR)

(ml/min/1.73 m2) over time in non-geriatric (full line) versus

geriatric (dashed line) patients upon lithium augmentation (LA).

1 = visit 1 (before LA); 2 = visit 2 (7 days after start of LA);

3 = visit 3 (14 days after start of LA); 4 = visit 4 (21 days after start

of LA); 5 = visit 5 (28 days after start of LA); 6 = visit 6 (36 days

after start of LA)
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min/1.73 m2 per year, which is mainly because of the loss
of functioning nephrons.33 A decline of eGFR of more
than 3 ml/min/1.73 m2 per year indicates a rapid decline
of the kidney function. For the acute therapy with LA the
decline in our study can be interpreted as rapid decline
in both groups.

Especially earlier studies found the risk for a progres-
sion of CKD to be low and without clear association to
time on lithium.10 A recent systematic review on kidney
side effects of lithium in geriatric patient conclude that
there was no clear association between lithium treatment
and acute kidney injury or chronic kidney disease.29

Contrary to this, a recent meta-analysis investigated the prev-
alence of CKD and found the risk for kidney impairment to
be twice as as high in patients with lithium treatment with
significant association to time on lithium. The prevalence
was higher with older age.35 Most long-term studies found
a decline in kidney function after years of treatment. The
average time to progression of CKD after the start of lith-
ium usage is 16.5–31 years.34 These results demonstrate the
necessity of long-term monitoring of kidney function in
clinical practice and future studies. Comparing our findings
with those of previous studies is difficult because of the dif-
ferent observation periods. Even studies with an observa-
tion period of one to 2 years are considered short-term
studies.37 Since we did not include a long-term follow-up,
we cannot answer if our findings of eGFR decline are tem-
porary and whether kidney function might recover.

As expected, in this study the geriatric group started
with a lower eGFR before they received the first lithium
dosage compared with the non-geriatric group (see
Figure 1). The eGFR naturally declines with age because
of the loss of functioning nephrons.33 Although there is a
steady decline in both groups, a greater decline may be
seen in geriatric patients because of the lower number of
functioning nephrons later along the long-term course of
treatment. Elevated serum levels of lithium are an impor-
tant risk factor for adverse effects of lithium. At the same
time, toxic lithium serum levels can also be the conse-
quence of a rapid kidney function decline.34 Target lith-
ium serum levels usually range in between 0.5/0.6 and
1.1/1.2 mmol/L.42 The recommended target lithium
serum level for geriatric patients ranges from 0.4 to 0.8 in
different guidelines.29,42,43 Elevated serum lithium levels
can critically affect the kidney function and are associ-
ated with AKI. The study by Kirkham et al. found, for
example, that one incident of a serum lithium level
exceeding 1.0 mmol/L is enough to cause a significant
eGFR decline for 3 months after the incident.18 A recent
cohort study did not find an association of long-term lith-
ium treatment and nephrotoxicity but only as long as no
episodes of acute intoxication occurred.5 In line with this,
severe AKI (AKI stage three) occurred in one patient

who had the toxic lithium serum level of 2.0 mmol/L in
our study. One moderate AKI (AKI stage one) occurred
at a lithium serum level of 1.52 mmol. These findings
emphasize that keeping lithium serum levels low but suf-
ficient is crucial for a safe treatment. In general, the low-
est sufficient lithium levels should be targeted to avoid
intoxication.34 As lithium has a narrow therapeutic win-
dow, there is always the risk that the first dose will cause
toxicity. The importance of a slow adjustment of lithium
dosage is underlined by four cases in the geriatric age
group with lithium levels above the therapeutic range
(compared with none in the non-geriatric group). In one
of these cases the eGFR declined rapidly resulting in a
severe AKI. The eGFR improved slowly after discontinu-
ation of treatment after a couple of days and administra-
tion of intravenous fluid. Due to narrow monitoring, all
cases of intoxication were detected rapidly and treated
immediately. We did not observe cases with need for
acute dialysis. Especially in geriatric patients, who often
start with a lower eGFR as in our study, close monitoring is
very important and may prevent severe kidney damage. In
our study, the geriatric age group had a higher rate of
comorbidities and important determinants of kidney func-
tion. Being aware of and monitoring for interaction with
other medications is essential.34 As stated above, it should
be aimed for the lowest sufficient lithium level. Adjustment
of dosage or pausing in case of declining kidney function,
dehydration, or acute illness should be considered.34

In this study, we found a significant negative effect of
female sex on the eGFR during LA. Our results are par-
tially in line with former studies. A comprehensive study
found women to be more “sensitive” to lithium damage
on kidney function as “generally accepted”14 but litera-
ture on this is controversial.1,31,32

Our study has several strengths and limitations. The
most important strength of our study is the longitudinal
design with eGFR values for every participant with at
least two measurements during the course of treatment.
We also assessed for comorbidities with impact on kidney
function such as arterial hypertension and other severe
chronic comorbidities summarized by the CCI.25 In con-
trast, the lack of a control group for age-matched subjects
not exposed to lithium is the main limitation of our
study. Furthermore, we focused on the acute phase of LA
to capture AKIs. Thus, we cannot predict any long-term
effects of LA on the kidney function from our study.
Serum creatinine is not an ideal marker for detecting
reduced GFR since it is increased only after a decline in
GFR of at least 50%23 and can be subject to fluctuation,
for example, due to varying fluid or protein intake.26

However, with an average of almost four creatinine mea-
surements per patient (see Table 1) and the beginning of
LA in all patients it is unlikely that the observed eGFR
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changes were caused by another cause than lithium.
Most formulas that are established to estimate the GFR
from serum creatinine might be lacking accuracy and
there is no one formula equally suitable for all age
groups, sex, and race. We used the CKD-EPI 2021 equa-
tion, which is the currently recommended formula for
adults to estimate the GFR by KDIGO.7,19

To conclude, our data suggest that geriatric patients
might be at higher risk for AKI during LA because of
their reduced ability to compensate the treatment-related
decline in eGFR. The significantly higher occurrence of
lithium intoxication in the geriatric patients were
detected and treated acutely due to weekly laboratory
tests and assessment of adverse effects in our study. If
close monitoring is taken into consideration, clinicians
might consider LA more frequently and earlier on in the
course of treatment for TRD in geriatric patients.
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