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Efficacy of hyperbaric oxygen combined with
escitalopram in depression and its
effect on cognitive function

Kun Mi', Qiang Guo?, Bao-yan Xu?,
Man Wang*, Hao Bi®

ABSTRACT

Objective: To investigate the efficacy of hyperbaric oxygen (HBO) combined with escitalopram in patients
with depression and its effect on cognitive function.

Methods: From 2016 to 2018, seventy patients with depression aged 18-65 years treated in Affiliated
Hospital of Hebei University were selected. Seventy patients with depression meeting the diagnostic criteria
of ICD-10 were selected and randomly divided into control group and observation group using a random
number table, with 35 patients in each group. The control group was treated with escitalopram, while the
observation group was additionally treated with HBO on this basis. The patients were assessed using the
Hamilton Depression Scale (HAMD) and Montreal Cognitive Assessment Scale (MoCA) before treatment and
two, four and six weeks after treatment.

Results: Two weeks after treatment, HAMD score showed a statistically significant difference between
the two groups (P < 0.05). No statistically significant differences were found in HAMD score between the
two groups four and six weeks after treatment (P > 0.05). Four and six weeks after treatment, MoCA score
presented statistically significant differences between the two groups (P < 0.05).

Conclusion: Escitalopram combined with HBO in the treatment of depression presents rapid efficacy and a
certain effect in improving cognitive function.
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INTRODUCTION

Depression, often called “emotional cold”,! is
a synthetical disease mainly characterized by

P.R. China. . .. . .
3. Bao-yan Xu, persistent low spirits which can be obviously felt.
4. Man Wang, At present, depression has become a major mental
5. Hao Bi, . . . . . . .
1,3-5: The Second Department of Affective Disorders, disease with hlgh 1nc1dence, Increasing economic

and social burden and high risk of recurrence?
which is greatly harmful to patients themselves,
their families and society. The cure rate of
depression is low. The current antidepressant
medication is only effective for some patients, and
the recovery rate is relatively low. Moreover, the
slow action of antidepressant drugs is a difficult
problem in clinical practice. The poor efficacy after
antidepressant medication may be manifested in
residual symptoms and cognitive impairment.
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Continuous therapy with simple antidepressant
drugs cannot always achieve the ideal effect.
Therefore, it is particularly important to explore
antidepressant therapy with quick action, good
efficacy and improvement in cognitive function.
In this study, antidepressant drug combined
with hyperbaric oxygen (HBO) was used to treat
patients with depression, and the results are
reported as follows.

METHODS

From 2016 to 2018, seventy patients with
depression aging 18-65 years treated in Affiliated
Hospital of Hebei University were selected. The
Hamilton Depression Scale (HAMD) score of the
patients > 18. They were divided into observation
group and control group using a random number
table, with 35 patients in each group. Statistical
analysis showed no statistically significant
differences in age, gender, course of disease or
severity of disease between the two groups.
Ethical approval: The study was approved by
the Institutional Ethics Committee of Affiliated
Hospital of Hebei University (No. 201802) at
November 30, 2020, and written informed consent
was obtained from all participants.

Inclusion criteria:

1. Patients met the diagnostic criteria of depression
in ICD-10.

2. Patients had HAMD score > 18.

3. Male and female patients aged 18 to 65 years
(including 18 and 65 years).

4. Patients had clear consciousness and ability to
express self-feelings independently.

5. Patients and their family members signed
informed consent.

Exclusion criteria:

1. Patients with drug allergy.

2. Patients with contraindications to HBO therapy.

3. Pregnant or lactating women.

4. Patients with consciousness disorders or other
severe mental disorders.

5. Patients with combined severe dysfunction of
the lung, kidney, liver and heart.

6. Patients with bipolar depression.

The control group was treated with 10 mg esci-
talopram every morning and 20 mg escitalopram
till the 6'" day for a total of six weeks (no other an-
tidepressants were used during the treatment). On
this basis, the observation group was additionally
treated with HBO using pure oxygen at 0.12 MPa
for 90 min (pressure rise for 15 minutes, continuous
oxygen inhalation for 60 min after stabilization, and
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pressure reduce for 15 minutes), once a day, five
times per week, a total of six weeks.

Assessment basis: The severity of depression and
cognitive function of the two groups were assessed
before treatment and two, four and six weeks after
treatment using the HAMD and Montreal Cognitive
Assessment Scale (MoCA), respectively.
Assessment criteria the severity of depression was
assessed using the HAMD: HAMD score < 7, non-
depression; HAMD score = 8-17, mild depression;
HAMD score = 18-24, moderate depression;
HAMD score > 24, severe depression. According to
the reduction in HAMD score, the deduction rate
was determined: deduction rate of HAMD score
75%, cured; deduction rate of HAMD score = 50%,
significantly effective; deduction rate of HAMD
score = 25%, effective; deduction rate of HAMD
score < 25%, invalid (deduction rate of HAMD
score before and after intervention).

Assessment of cognitive function: The degree of
mild cognitive impairment was rapidly screened
using the MoCA. This scale was modified based on
cognitive item setting and scoring criteria of the Mini
Mental State Examination (MMSE). The cognitive
aspects of the assessment were constantly modified
through clinical application, comprehensively
covering 8 aspects: visual space and executive
function, naming, memory, attention, language,
abstract thinking, delayed recall and orientation.
This scale has high sensitivity and specificity to
patients with mild cognitive impairment, and
can assess cognitive impairment in a short time.
It is suitable for cognitive function assessment in
patients with depression.

Laboratory examinations: Routine blood and urine
tests, liver and kidney function tests, glucose test,
electrolyte test and electrocardiography (ECG)
were performed before treatment and 2, 4 and 6
weeks after treatment.

Statistical analysis: SPSS 19.0 was used for data
analysis. The measurement data were expressed
as mean * standard deviation ("X £ S). Inter-group
comparison was conducted using the t test or
t-test. The enumeration data were compared with
the chi-square test. P < 0.05 was considered as
statistically significant.

RESULTS

Inthe control group, one patient waslost to follow-
up and two withdrew voluntarily, and 32 patients
completed the follow-up. In the observation group,
two patients were lost to follow-up one withdrew
voluntarily, and 32 patients completed the follow-
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Table-I: Comparison in HAMD score between two groups before and after treatment ("X £ S)

HAMD score
Group N Before treatment Two weeks Four weeks Six weeks
after treatment after treatment after treatment
Control group 32 23.56 +£4.26 18.21 £3.46 12.36 £4.72 8.06 £5.39
Observation group 32 23.98 £4.52 16.4+3.12 1212 £4.02 8.03 £3.97
t 0.38 2.21 0.22 0.03
P >0.05 <0.05 >0.05 >0.05

up. Statistical analysis was performed using the
data of patients with complete follow-up. There
was no statistically significant difference in HAMD
score between the two groups before treatment.

Two weeks after treatment, HAMD scores of the
two groups were lower than those before treatment
(P <0.05), and the HAMD score of the observation
group was significantly different from that of the
control group (P < 0.05). Four and 6 weeks after
treatment, HAMD scores of the two groups were
both lower than those before treatment (P < 0.05),
but no statistically significant differences were
found in HAMD score between the observation
group and the control group (P > 0.05), as shown
in Table-I.

Cognitive function (MoCA score) before and
after treatment Four and six weeks after treatment,
MoCA scores of the two groups reduced compared
with those before treatment (P < 0.01), and MoCA
score showed statistically significant differences
between the observation group and the control
group (P < 0.05), as seen in Table-II.

DISCUSSION

At present, the treatment of depressive disorders
is mainly drug therapy. Selective serotonin
reuptake inhibitors have become the first-line
antidepressant drugs because of their outstanding
efficacy, high safety and good tolerance.**
Escitalopram oxalate is a highly selective 5-HT
uptake inhibitor for the treatment of depression.”®
Among them, escitalopram has a higher selectivity

to 5-HT, can significantly alleviate depression
and anxiety of patients, and is relatively safer.
Cognitive dysfunction is a common clinical
symptom of patients with depression.®! It has
been found that cognitive impairments such as
impaired executive function, inattention, memory
decay and delayed reaction time are the main
manifestations of some patients. The cognitive
dysfunction in depressive disorders may be related
to the decrease of dopamine function in prefrontal
cortex and therelative enhancement of central 5-HT
function.' Although the symptoms of patients
with depression are relieved after intervention
with antidepressants, their social function damage
always continues, which is closely related to
the incomplete recovery of cognitive function.?
Therefore, increasing studies have focused on
the treatment of cognitive impairment, and have
shown certain advantages.” However, there is still
no better way to improve cognitive function.

HBO therapy can rapidly improve the hypoxic
state of the brain by inhaling pure oxygen, reduce
the production of necrotic brain cells, strengthen
the recovery of damaged brain cells, protect the
survival of neurons in the brain, and also promote
the formation of new capillaries, accelerate
the establishment of collateral circulation and
axonal sprouting at the brain damage site, it
has neuroprotective effect.!*'> HBO therapy can
achieve good efficacy in hypoxic diseases, ischemic
diseases or a series of diseases caused by hypoxia
and ischemia.'*" Therefore, HBO is clinically used

Table-II: Cognitive function assessment (MoCA score) between two groups before and after treatment ("X £ S).

MoCA score
Group N Before treatment Two weeks Four weeks Six weeks
after treatment after treatment after treatment
Control group 32 13.34 +3.25 15.28 +4.24 20.32 +3.58 24.32 +3.58
Observation group 32 13.52 +3.56 17.10 + 4.98 24.32 +4.67 26.21 +2.47
t 0.21 1.56 3.85 2.46
p >0.05 >0.05 <0.05 <0.05
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in combination therapy to treat relevant diseases.
Thomas has reported that cerebral blood flow in
the anterior and posterior regions of the left and
right hemispheres of patients with depression is
significantly lower than that in patients with simple
depressive disorders, and the decrease in left frontal
blood flow is more obvious.?

Limitations of the study: HBO combined with
escitalopram can act earlier in depressive patients
and effectively improve their cognitive function.
Therefore, it is worthy of clinical application, but its
long-term efficacy remains to be further observed.

CONCLUSION

The results of this study showed that escitalopram
combined with HBO in the treatment of depression-
induced cognitive dysfunction presented significant
clinical efficacy, and acted earlier than single
application of escitalopram. The results of HAMD
assessment further suggested that the efficacy of
escitalopram combined with HBO was superior to
escitalopram alone in the treatment of depression.
Escitalopram combined with HBO therapy gives
full play to their both therapeutic advantages.

Source of funding: This study is projected by Baoding
Science and Technology Plan Project (No.18ZF098).

Conflicts of interest: None.

REFERENCES

1. LiLX, Zhang YB, Gao YH, Zhang M, Zhou S. Latent growth curve
modeling for improvement of clinical symptoms on depression.
Zhonghua Liu Xing Bing Xue Za Zhi. 2013;34(8):832-835.

2. PerlmanK, Benrimoh D, Israel S, Rollins C, Brown E, Tunteng JF,
et al. A systematic meta-review of predictors of antidepressant
treatment outcome in major depressive disorder. ] Affect
Disord. 2019;243:503-515. doi: 10.1016/j.jad.2018.09.067

3. Cipriani A, Furukawa TA, Salanti G, Chaimani A, Atkinson LZ,
Ogawa Y, et al. Comparative Efficacy and Acceptability of 21 An-
tidepressant Drugs for the Acute Treatment of Adults with Major
Depressive Disorder: A Systematic Review & Network Meta-
Analysis. Focus. 2018;16(4):420-429. doi: 10.1176/appi.focus.16407

4. Glassman AH, O’Connor CM, Califf RM, et al; Sertraline
Antidepressant Heart Attack Randomized Trial (SADHEART)
Group. Sertraline treatment of major depression in patients with
acute MI or unstable angina. JAMA. 2002;288(6):701-709.

5. Berkman LF, Blumenthal J, Burg M, Carney RM, Catellier
D, Cowan M], et al. Enhancing Recovery in Coronary Heart
Disease Patients Investigators (ENRICHD). Effects of treating
depression and low perceived social support on clinical
events after myocardial infarction: the Enhancing Recovery in
Coronary Heart Disease Patients (ENRICHD) randomized trial.
JAMA. 2003;289(23):3106-3116.

6. Lesperance F, Frasure-Smith N, Koszycki D, Laliberte MA, Zyl
LT, Baker B, et al. CREATE Investigators. Effects of citalopram
and interpersonal psychotherapy on depression in patients with
coronary artery disease: the Canadian Cardiac Randomized
Evaluation of Antidepressant and Psychotherapy Efficacy
(CREATE) trial. JAMA. 2007;297(4):367-379.

Pak J Med Sci  July - August 2021

Vol. 37 No. 4

7.  Wang J, Pan GQ. Clinical effect of low frequency repetitive
transcranial magnetic stimulation combined with fasudil in
the treatment of acute cerebral infarction. ] China Prescription
Drug. 2020;18(05):148-150. doi: CNKI:SUN:ZGCF.0.2020-05-089.

8. Zhu HC, Ge HM, Zhao H. Effects of escitalopram oxalate
combined with lamotrigine on mental state and neurological
function in epilepsy comorbid depression patients after stroke.
J Int Psychiatry. 2020:47(6):1175-1180. doi: 10.13479/j.cnki.
jip.2020.06.024

9. Ulbricht CM, Dumenci L, Rothschild AJ, Lapane KL. Changes
in depression subtypes for women during treatment with
citalopram: a latent transition analysis. Arch Womens Ment
Health. 2016;19(5):769-778. doi: 10.1007 /s00737-016-0606-8

10. Medrano-Martinez P, Ramos-Platon M]. Cognitive and
emotional alterations in chronic insomnia. Rev Neurol.
2016;62(4):170-178.

11. Steiner AJ, Boulos N, Wright SM, Mirocha J, Smith K, Lopez E, et
al. Major Depressive Disorder in Patients With Doctoral Degrees:
Patient-reported Depressive Symptom Severity, Functioning,
and Quality of Life Before and After Initial Treatment in the
STAR*D Study. ] Psychiatr Pract. 2017;23(5):328-341. doi:
10.1097/PRA.0000000000000251

12. Baune BT, Li X, Beblo T. Shortand longterm relationships
between neurocognitive performance and general function in
bipolar disorder. ] Clin Exp Neuropsychol. 2013;35(7):759-774.

13. Pan Z, Park C, Brietzke E, Zuckerman H, Rong C, Mansur RB,
et al. Cognitive impairment in major depressive disorder. CNS
Spectr. 2019;24(1):22-29. doi: 10.1017/51092852918001207

14. Neretin V, Lobov MA, Kotov SV, et al. Hyperbaric oxygenation
in comprehensive treatment of Parkinsonism. Neurosci Behav
Physiol 1990,20:490-492.

15. Pan X, Chen C, Huang J, Wei H, Fan Q. Neuroprotective effect
of combined therapy with hyperbaric oxygen and madopar
on 6-hydroxydopamineinduced Parkinson’s disease in rats.
Neurosci Lett. 2015;600:220-225.

16. Babchin A, Levich E, Melamed M D Y, Sivashinsky G. Osmotic
phenomena in application for hyperbaric oxygen treatment.
Colloids Surf B Biointerfaces. 2011;83(1):128-132. doi: 10.1016/j.
colsurfb.2010.11.019

17. Feng JJ, Li YH. Effects of hyperbaric oxygen therapy on
depression and anxiety in the patients with incomplete spinal
cord injury (a STROBE-compliant article). Medicine. 2017;96:29.
doi: 10.1097 /md.0000000000007334

18. Al-Waili NS, Butler GJ, Beale ], Abdullah MS, Hamilton RW, Lee
BY, et al. Hyperbaric oxygen in the treatment of patients with
cerebral stroke, brain trauma, and neurologic disease. Adv Ther.
2005;22(6):659-678. doi:10.1007 / BF02849960

19. Li Q, Li J, Zhang L, Wang B, Xiong L. Preconditioning with
hyperbaric oxygen induces tolerance against oxidative injury
via increased expression of heme oxygenase-1 in primary
cultured spinal cord neurons. Life Sci. 2007;80(12):1087-1093.
doi: 10.1016/].1fs.2006.11.043.

20. Wang Y, Liu X, Li P, Zhou H, Yang L, Zheng L, et al. Regional
Cerebral Blood Flow in Mania: Assessment Using 320-Slice
Computed Tomography. Front Psychiatry. 2018;9:296. doi:
10.3389/ fpsyt.2018.00296

Authors’ Contributions:

KM and QG designed this study and prepared this
manuscript, and are responsible and accountable
for the accuracy or integrity of the work.

BX and MW collected and analyzed clinical data.
HB significantly revised this manuscript.

www.pjms.org.pk 1057



	_Hlk47111251
	_Hlk47111497
	_GoBack
	_Hlk56153524
	_GoBack
	_GoBack
	_Hlk64973097
	_GoBack
	_Hlk64966128
	_GoBack
	OLE_LINK2
	_GoBack
	_GoBack
	_GoBack
	_Hlk62766920
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_Hlk58062655
	_Hlk55292986
	_Ref58152375
	_Ref58152455
	_Ref58063173
	_Ref58152605
	_Ref58153259
	_Ref58153831
	_Ref58258970
	_Ref58260138
	_Ref58694805
	_Ref58519832
	_Ref58260157
	_Ref58519141
	_Ref58349679
	_Ref58260427
	_Ref64208586
	_Ref58702377
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_ENREF_1
	_ENREF_2
	_ENREF_3
	_ENREF_4
	_ENREF_5
	_heading=h.1fob9te
	_heading=h.3znysh7
	_GoBack
	_Hlk50745033
	_Hlk50744235
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	r2
	r7
	_GoBack
	_GoBack
	_Hlk36222441
	_Hlk37078830
	_Hlk36207326
	_GoBack
	ref28
	_Hlk50395188
	_Hlk43649192
	_Hlk44556728
	_Hlk44556982
	_Hlk44557017
	_Hlk44557187
	_Hlk44557474
	_Hlk44557707
	_Hlk44557766
	_Hlk44551047
	_Hlk44540207
	_Hlk44965307
	_Hlk44541525
	_Hlk44557870
	_Hlk44965334
	_Hlk67758860
	_Hlk44558123
	_GoBack
	_Hlk44627237
	_Hlk50399119
	_Hlk44558313
	_Hlk44985569
	_Hlk44985799
	_GoBack
	_GoBack
	_ENREF_4
	_ENREF_10
	_ENREF_11
	_ENREF_12
	_GoBack
	OLE_LINK23
	OLE_LINK24
	OLE_LINK47
	OLE_LINK46
	OLE_LINK54
	OLE_LINK53
	OLE_LINK58
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_Hlk65965425
	OLE_LINK2
	one
	two
	three
	four
	six
	seven
	_GoBack
	_Hlk67974023
	_GoBack
	OLE_LINK2
	OLE_LINK46
	OLE_LINK50
	OLE_LINK52
	OLE_LINK59
	OLE_LINK151
	OLE_LINK148
	OLE_LINK149
	OLE_LINK157
	OLE_LINK158
	OLE_LINK159
	OLE_LINK161
	OLE_LINK160
	OLE_LINK162
	OLE_LINK164
	OLE_LINK165
	OLE_LINK180
	OLE_LINK169
	OLE_LINK189
	OLE_LINK173
	OLE_LINK176
	OLE_LINK177
	OLE_LINK182
	OLE_LINK184
	OLE_LINK195
	OLE_LINK190
	OLE_LINK191
	OLE_LINK192
	OLE_LINK193
	OLE_LINK194
	OLE_LINK197
	OLE_LINK196
	OLE_LINK207
	OLE_LINK198
	OLE_LINK206
	_GoBack
	_heading=h.3dy6vkm
	_GoBack
	B18

