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ABSTRACT

IntroducƟon: Late-onset depression (LOD), oŌen linked to
immune dysfuncƟon and vascular factors, presents disƟnct
treatment challenges compared to early-onset depression.
PredicƟng treatment outcomes remains difficult. We
hypothesized that baseline levels of C-reacƟve protein (CRP),
an inflammatory marker, may correlate with anƟdepressant
response in individuals experiencing their first episode of
LOD. Methods: This prospecƟve study recruited subjects
aged >60 years presenƟngwith their first depressive episode
(ICD-10 DCR criteria). Baseline assessments included
clinical evaluaƟon, serum CRP measurement (mg/L), and
depression severity using the 17-item Hamilton Depression
RaƟng Scale (HAMD-17). ParƟcipants received standard
anƟdepressant treatment (Escitalopram) for 8 weeks, aŌer
which HAMD-17 was reassessed. Treatment response
was defined as ≥50% reducƟon in HAMD-17 score from
baseline. Results: Of 64 eligible parƟcipants, twenty-five
parƟcipants (mean age 64.7±5.8 years; baseline HAMD-17
score 18±3) completed the 8-week follow-up. The overall
anƟdepressant response rate was 24% (n=6 responders).
Responders (n=6) had a mean baseline HAMD-17 score of
16±1.9, while non-responders (n=19) had a mean baseline
score of 18.6±3.1. The mean baseline CRP level was
significantly higher in non-responders (6.27 ± 1.58 mg/L)
compared to responders (3.80 ± 1.40 mg/L) (p = 0.002).
A significant negaƟve correlaƟon was observed between
baseline CRP levels and anƟdepressant response (r = –0.588,
p = 0.02). Conclusions: In this preliminary study of older
adults with first-episode LOD, elevated baseline CRP levels
were associated with a poorer response to an 8-week course
of standard anƟdepressant therapy suggesƟng that systemic
inflammaƟon may be a potenƟal predicƟve biomarker for
treatment outcomes in this populaƟon.
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INTRODUCTION

Depression is a leading global health concern, affecƟng
over 264 million individuals and ranking as a major cause
of disability worldwide. [1] Among older adults, late-onset
depression (LOD)—defined as the first occurrence of depres-
sive symptoms aŌer the age of 60— is the second most
prevalent psychiatric disorder, with an esƟmated prevalence
ranging between 10% and 20%. [2–4] Compared to early-
onset depression (EOD), LOD presents with unique eƟo-
logical, clinical, and prognosƟc features, including greater
cogniƟve impairment, higher rates of medical comorbidi-
Ɵes, increased mortality risk, and diminished treatment
responsiveness. [5–7]

Pharmacotherapy remains the mainstay of treatment
for depressive disorders. [8] However, despite advances in
anƟdepressant pharmacology, treatment outcomes remain
subopƟmal, especially in the elderly. Approximately two-
thirds of paƟents fail to achieve full remission, as shown in
large-scale studies such as the STAR*D trial [9, 10]. LOD, in par-
Ɵcular, poses therapeuƟc challenges due to poor drug toler-
ance, a higher prevalence of side effects, and oŌen a longer
duraƟon required to observe clinical improvement. [11, 12]

Inflammatory processes and vascular pathology have
been implicated in the pathophysiology of LOD, giving rise
to the conceptualizaƟon of ”vascular depression”. [13, 14] C-
reacƟve protein (CRP), an acute-phase reactant and sen-
siƟve marker of systemic inflammaƟon, has been stud-
ied extensively in cardiovascular and psychiatric disorders.
Elevated CRP levels have been correlated with depressive
symptom severity, parƟcularly in older adults, and may
influence anƟdepressant response via immunometabolic
pathways. [14–16] GeneƟc variants of the CRP gene further
support its potenƟal role in the pathogenesis and progres-
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sion of late-life depression. [17]

Despite this growing evidence, there is limited research
evaluaƟng CRP as a predicƟve biomarker for anƟdepressant
treatment response in LOD. The present study aimed to
assess whether baseline CRP levels are associated with
treatment outcomes in paƟents with LOD, thereby exploring
the uƟlity of CRP as a biomarker to guide individualized
anƟdepressant therapy.

METHODS

Study Design and ParƟcipants

This prospecƟve cohort study was conducted at the Psy-
chiatry OutpaƟent Department of MGM Medical College,
Indore. Adults aged 60 years and older presenƟng with their
first depressive episodewere assessed for eligibility. Depres-
sion was diagnosed according to the ICD-10 DiagnosƟc Crite-
ria for Research (ICD-10 DCR). [18] A total of 124 individuals
were screened over a period of 6 months, of whom 46 met
the eligibility criteria. Twenty-five parƟcipants completed 8-
week treatment and follow up and were included in the final
analysis (Figure 1).

Inclusion and Exclusion Criteria

Inclusion criteria

• Age >60 years.
• First episode of depression diagnosed using ICD-10

DCR.
• IniƟaƟon of a new course of anƟdepressant therapy.

Exclusion criteria

• Comorbid psychiatric disorders (e.g., bipolar disorder,
schizophrenia).

• History of treatment-resistant depression.
• Concurrent use of other psychotropic medicaƟons or

psychotherapy.
• Current use of anƟ-inflammatory medicaƟons.

All parƟcipants provided wriƩen informed consent, and the
study protocol was approved by the InsƟtuƟonal Ethics and
ScienƟfic Review Board.

Clinical and Laboratory Assessment

At baseline, parƟcipants underwent a comprehensive clin-
ical assessment, including medical history, medicaƟon use,
blood pressure measurement, Mini-Mental State Examina-
Ɵon (MMSE) [19], and stroke risk esƟmaƟon using the Fram-
ingham Stroke Risk Score. [20] The risk score calculates risk
based on predictors like age, blood pressure, diabetes, smok-
ing, prior CVD, atrial fibrillaƟon, ECG findings, and anƟ-
hypertensive medicaƟon use. Confounding factor that may

affect the CRP level were controlled by using of Framingham
study score. [20]

Depression severity was measured using the 17-item
Hamilton Depression RaƟng Scale (HAMD-17). [21, 22] The
maximumscore onHAMD-17was 52, and scores of 0–7were
considered normal, 8–16 suggested mild depression, 17–23
suggested moderate depression, and scores over 24 were
considered severe depression for the study. [21, 22]

Venous blood samples were collected under fasƟng
condiƟons and analyzed for serum CRP levels using a high-
sensiƟvity latex-enhanced immunoturbidimetric assay. The
CRP reference range was≤5 mg/L.

Treatment Protocol and Outcome Assessment

ParƟcipants received Escitalopram, iniƟated at 10 mg/day
and Ɵtrated to a maximum of 20 mg/day based on clinical
response and tolerability. No addiƟonal anƟdepressants or
psychotropic agents were allowed during the study period.
Depression severity was reassessed using HAMD-17 at the
end of 8 weeks.

Treatment response was defined as a ≥50% reducƟon in
HAMD-17 score from baseline to week 8. Non-response
was defined as <50% reducƟon. [23] ParƟcipants were
classified into responders and non-responders accordingly.
Throughout the study, only one assessor conducted all of the
evaluaƟons. No formal category of parƟal responders was
analyzed due to sample size limitaƟons.

StaƟsƟcal Analysis

Data were analyzed using SPSS version 21.0. ConƟnuous
variables were described using mean and standard devia-
Ɵon; categorical variables using frequencies and percent-
ages. Between-group comparisons were performed using
the independent samples t-test or Mann-Whitney U test,
as appropriate. Categorical data were analyzed using the
Fisher Exact test. Spearman’s correlaƟon was used to assess
the relaƟonship betweenbaseline CRP levels and percentage
reducƟon in HAMD-17 scores. StaƟsƟcal significance was
defined as p < 0.05.

RESULTS

Demographics Profile of study parƟcipants

Twenty-five parƟcipants completed the full 8-week study
period and were included in the final analysis (Figure 1). The
mean age of the analyzed sample (n = 25) was 64.7 ± 5.8
years. Females comprised 56% of the cohort. Of the 25
parƟcipants, 6 (24%)met the criteria for treatment response
(≥50% reducƟon inHAMD-17 score). The remaining 19were
classified as non-responders. No significant differences in
socio-demographic variables-including age, sex, educaƟon,
residence, or marital status were found between responders
(n = 6) and non-responders (n = 19) (Table 1).
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Figure 1: Flowchart of the study enrollment and parƟcipaƟon

Variable Non-
Responders
(n = 19)

Responders
(n = 6)

p-
value

Age, years
[Mean (SD)]

65.13± 6.14 63.51± 4.83 0.56

EducaƟon, years
[Mean (SD)]

3.41± 5.04 7.81± 4.93 0.07

Sex

Male 8 (42%) 3 (50%)
0.42

Female 11 (58%) 3 (50%)

Marital Status

Married 16 (84%) 5 (83%)
0.64

Widowed 3 (16%) 1 (17%)

Religion

Hindu 14 (74%) 4 (67%)
0.37

Muslim 5 (26%) 2 (33%)

Family Type

Nuclear 11 (58%) 3 (50%)
0.57

Extended/Joint 8 (42%) 3 (50%)

Residence

Urban 14 (74%) 4 (67%)
0.37

Rural 5 (26%) 2 (33%)

Table 1: Socio-demographic CharacterisƟcs of Responders
and Non-Responders to anƟdepressant therapy

Clinical characterisƟcs

Study sample baseline Hamilton depression severity rat-
ing score was 18 ± 3, shows moderate severity of depres-
sion. Medical co-morbidiƟes were present in 60% of par-
Ɵcipants. No one using staƟn and anƟ-inflammatory drugs
during parƟcipaƟon in study.

ummarizes the baseline clinical characterisƟcs of respon-
ders and non-responders to anƟdepressant therapy. No
staƟsƟcally significant differences were observed between
groups in terms of age at onset, duraƟon of illness, comor-
bid medical condiƟons, lifestyle factors, or vascular risk (as
measured by the Framingham Stroke Risk Score). Cogni-
Ɵve funcƟon, as assessed by MMSE, was also compara-
ble. However, responders exhibited significantly lowermean
HAMD-17 scores at week 8 (7.50 ± 0.84) compared to non-
responders (13.62 ± 1.11,p = 0.001), confirming treatment
classificaƟon. Importantly, baseline CRP levels were sig-
nificantly lower in responders (3.80 ± 1.40 mg/L) than in
non-responders (6.27 ± 1.58 mg/L) (p = 0.002), supporƟng
a negaƟve associaƟon between systemic inflammaƟon and
anƟdepressant response.

A Spearman rank correlaƟon analysis revealed a staƟsƟ-
cally significant negaƟve correlaƟon between baseline CRP
levels and the percentage reducƟon in HAMD-17 scores,
r(23) = –0.588, p = 0.02, indicaƟng that higher CRP levels
were associated with poorer treatment response.

DISCUSSION

Our prospecƟve cohort study demonstrated a 24%
anƟdepressant response rate in elderly paƟents with first-
episode late-onset depression (LOD) treated with escitalo-
pram, notably lower than the 50%–66% remission rates
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Variable Non-
Responders
(n = 19)

Responders
(n = 6)

p-
value
$

Age at onset, years
[Mean± SD]

64.24±
6.31

62.34±
4.91

0.51

DuraƟon of illness,
months [Mean±
SD]

10.11±
8.13

9.70± 6.32 0.35

Family history of
psychiatric illness

3 1 0.64

Family history of
substance use

6 0 0.12

PrecipitaƟng factor
present

2 0 0.41

Medical
comorbidity

11 4 0.70

Alcohol use 1 1 0.37

Hypertension
diagnosis

3 1 0.96

Diabetes mellitus 6 2 0.94

CigareƩe smoking 2 0 0.41

Body Mass Index,
kg/m2 [Mean±
SD]

27.72±
3.93

26.42±
5.15

0.50

Framingham
Stroke Risk Score
[Mean± SD]

6.17± 3.31 7.00± 3.01 0.74

MMSE Score
[Mean± SD]

24.84±
2.02

26.51±
2.78

0.11

HAMD-17 Score at
baseline [Mean±
SD]

18.64±
3.12

16.00±
1.90

0.06

HAMD-17 Score at
8 weeks [Mean±
SD]

13.62±
1.11

7.50± 0.84 0.001*

CRP level at
baseline, mg/L
[Mean± SD]

6.27± 1.58 3.80± 1.40 0.002*

$ Calculated using Mann-Whitney U test for conƟnous variables (Age,
HAMD scores, CRP etc.) and Fisher Exact test for categorical variables
(Presence of comorbidiƟes, alcohol use etc.)
*StaƟsƟcally Significant. CRP = C-reacƟve protein; HAMD-17 = Hamilton
Depression RaƟng Scale; MMSE = Mini-Mental State ExaminaƟon.

Table 2: Baseline Clinical CharacterisƟcs of Responders and
Non-Responders to anƟdepressant therapy

reported in broader adult populaƟons. [9, 10, 24, 25] This is
consistent with previous research showing that LOD oŌen
responds less well to anƟdepressant medicaƟons and may
require longer treatment duraƟon or higher doses to show
improvement. [9, 11, 12, 26] This limited response may reflect
age-associated pathophysiological changes [5, 6], including
vascular compromise and neuroinflammatory processes, as
proposed by the vascular depression hypothesis. [13, 14]

A primary finding was that baseline C-reacƟve protein
(CRP) levels were significantly higher in non-responders
(6.27 ± 1.58 mg/L) compared to responders (3.80 ± 1.40
mg/L; p=0.002), and that CRP correlated negaƟvely with
percentage reducƟon in HAMD-17 scores (r(23)=–0.588,
p=0.02). These results support the “vascular depression”
hypothesis, whereby systemic inflammaƟon contributes
to resistance to standard anƟdepressant therapy in late
life. [13] This suggests that inflammaƟon may play a role
in poor treatment outcomes in LOD. Previous studies
have also found that high CRP levels are linked to more
severe depression and lower response to anƟdepressants,
especially SSRIs. [15, 16, 27]

InteresƟngly, tradiƟonal vascular risk—as measured
by the Framingham Stroke Risk Score—did not dif-
fer between responders and non-responders, suggest-
ing that CRP may capture an inflammatory dimension
of vascular pathology not fully reflected by conven-
Ɵonal risk assessments. [28, 29] Furthermore, geneƟc inves-
ƟgaƟons into CRP polymorphisms reinforce a potenƟal
causal link between inflammaƟon and late-life depressive
syndromes. [16, 17]

Importantly, our findings must be interpreted in the con-
text of several limitaƟons. First, the small sample size, par-
Ɵcularly the low number of responders, limits the generaliz-
ability and staƟsƟcal power of the results. Second, the lack
of assessor blinding introduces the potenƟal for bias. Third,
although comorbidiƟes were documented, the absence of
detailed clinical workups may have underesƟmated underly-
ing inflammatory or systemic condiƟons. Finally, the study
was conducted in a terƟary care seƫng, potenƟally limiƟng
applicability to primary care populaƟons.

Despite these limitaƟons, the study offers valuable
insights into the pathophysiology of LOD and supports the
integraƟon of inflammatory markers like CRP into predicƟve
frameworks for anƟdepressant response. Future research
should aim to validate these findings in larger, mulƟcentric
cohorts, explore longitudinal changes in CRP levels with
treatment, and invesƟgate the interplay between CRP and
other inflammatory or neurodegeneraƟve markers.

CONCLUSION

Late onset depression is a significant concern for the
geriatric populaƟon, as they are more vulnerable to the side
effects of anƟdepressant medicaƟon, and their depression is
less responsive to suchmedicaƟon. This study demonstrates
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that elevated baseline levels of C-reacƟve protein (CRP)
are significantly associated with reduced anƟdepressant
response in paƟents with late-onset depression (LOD). The
findings support the role of systemic inflammaƟon as a
potenƟal biological contributor to treatment resistance in
this populaƟon. Given its ease of measurement and
clinical accessibility, CRP may serve as a useful biomarker
for idenƟfying individuals at higher risk of poor response
to pharmacological treatment. Being able to predict
anƟdepressant response in late onset depression can help
in selecƟng appropriate therapeuƟc agents, determining
the duraƟon of anƟdepressant treatment, and predicƟng
treatment outcomes. While these results are promising, the
study’s limitaƟons—including a small sample size, lack of
blinding, and limited generalizability—necessitate cauƟous
interpretaƟon. Further large-scale, prospecƟve studies are
warranted to validate the predicƟve value of CRP and
to invesƟgate whether anƟ-inflammatory strategies can
enhance treatment outcomes in late-life depression.

DISCLOSURE

Funding: None

Conflict of Interest: None Declared

Author ContribuƟon: All the authors involved in study
have contributed equally at all stages of work

Acknowledgements: I would like to express my apprecia-
Ɵon to all those who have supported and contributed to the
compleƟon of this project

REFERENCES

1. GBD 2019 Mental Disorders Collaborators. doi:
10.1016/S2215-0366(21)00395-3. Epub 2022 Jan
10. Global, regional, and naƟonal burden of 12
mental disorders in 204 countries and territo-
ries, 1990-2019: a systemaƟc analysis for the
Global Burden of Disease Study 2019. Lancet
Psychiatry. 2022;9(2):137–150. Available from:
https://doi.org/10.1016/s2215-0366(21)00395-3.

2. Barua A, Ghosh MK, Kar N, Basilio MA. Prevalence of
depressive disorders in the elderly. Annals of Saudi
Medicine. 2011;31(6):620–624. Available from: https:
//dx.doi.org/10.4103/0256-4947.87100.

3. Panza F, Frisardi V, Capurso C, D’IntronoA, Colacicco AM,
Imbimbo BP et al. Late-Life Depression, Mild CogniƟve
Impairment, and DemenƟa: Possible ConƟnuum? The
American Journal of Geriatric Psychiatry. 2010;18(2):98–
116. Available from: https://dx.doi.org/10.1097/jgp.
0b013e3181b0fa13.

4. PushapAC, Sudershan S, Bhagat S, Sachdeva P, YounisM,
Sudershan A et al. Depression and its major risk factors

in India: A narraƟve review. Advanced Neurology.
2025;p. 1–31. Available from: https://dx.doi.org/10.
36922/an.5940.

5. Szymkowicz SM, Gerlach AR, Homiack D, Taylor WD.
Biological factors influencing depression in later life:
role of aging processes and treatment implicaƟons.
TranslaƟonal Psychiatry. 2023;13(1):1–16. Available
from: https://dx.doi.org/10.1038/s41398-023-02464-
9.

6. Blazer DG, Hybels CF, Fillenbaum GG, Pieper CF. Predic-
tors of AnƟdepressant Use Among Older Adults: Have
They Changed Over Time? American Journal of Psy-
chiatry. 2005;162(4):705–710. Available from: https:
//dx.doi.org/10.1176/appi.ajp.162.4.705.

7. Steinert C, Hofmann M, Kruse J, Leichsenring F. The
prospecƟve long-term course of adult depression in
general pracƟce and the community. A systemaƟc
literature review. Journal of AffecƟve Disorders.
2014;152-154:65–75. Available from: https://dx.doi.
org/10.1016/j.jad.2013.10.017.

8. Reddy MS. Depression: The Disorder and the Burden.
Indian Journal of Psychological Medicine. 2010;32(1):1–
2. Available from: https://doi.org/10.4103/0253-7176.
70510.

9. Whyte EM, Dew MA, Gildengers A, Lenze EJ, Bharucha
A, Mulsant BH et al. Time Course of Response to
AnƟdepressants in Late-Life Major Depression. Drugs
& Aging. 2004;21(8):531–554. Available from: https:
//dx.doi.org/10.2165/00002512-200421080-00004.

10. QuesƟons and Answers about the NIMH Sequenced
Treatment AlternaƟves to Relieve Depression (STAR*D)
Study — All MedicaƟon Levels; 2006. Available from:
https://www.nimh.nih.gov/funding/clinical-research/
practical/stard/allmedicationlevels.

11. Reynolds CF, Frank E, Kupfer DJ, Thase ME, Perel JM,
Mazumdar S et al. Treatment outcome in recurrent
major depression: a post hoc comparison of elderly
(”young old”) and midlife paƟents. American Journal
of Psychiatry. 1996;153(10):1288–1292. Available from:
https://doi.org/10.1176/ajp.153.10.1288.

12. Burvill P. The outcome of depressive illness in old
age. In: Chiu E, Ames D, editors. FuncƟonal Psychiatric
Disorders of the Elderly. Cambridge University Press;
1994. p. 111–125. Available from: https://doi.org/10.
1017/CBO9780511526756.010.

13. Taylor WD, Aizenstein HJ, Alexopoulos GS. The
vascular depression hypothesis: mechanisms linking
vascular disease with depression. Molecular Psychiatry.
2013;18(9):963–974. Available from: https://dx.doi.
org/10.1038/mp.2013.20.

PerspecƟves in Medical Research | Jan-April 2025 | Vol 13 | Issue 1 46

www.pimr.org.in
https://doi.org/10.1016/s2215-0366(21)00395-3
https://dx.doi.org/10.4103/0256-4947.87100
https://dx.doi.org/10.4103/0256-4947.87100
https://dx.doi.org/10.1097/jgp.0b013e3181b0fa13
https://dx.doi.org/10.1097/jgp.0b013e3181b0fa13
https://dx.doi.org/10.36922/an.5940
https://dx.doi.org/10.36922/an.5940
https://dx.doi.org/10.1038/s41398-023-02464-9
https://dx.doi.org/10.1038/s41398-023-02464-9
https://dx.doi.org/10.1176/appi.ajp.162.4.705
https://dx.doi.org/10.1176/appi.ajp.162.4.705
https://dx.doi.org/10.1016/j.jad.2013.10.017
https://dx.doi.org/10.1016/j.jad.2013.10.017
https://doi.org/10.4103/0253-7176.70510
https://doi.org/10.4103/0253-7176.70510
https://dx.doi.org/10.2165/00002512-200421080-00004
https://dx.doi.org/10.2165/00002512-200421080-00004
https://www.nimh.nih.gov/funding/clinical-research/practical/stard/allmedicationlevels
https://www.nimh.nih.gov/funding/clinical-research/practical/stard/allmedicationlevels
https://doi.org/10.1176/ajp.153.10.1288
https://doi.org/10.1017/CBO9780511526756.010
https://doi.org/10.1017/CBO9780511526756.010
https://dx.doi.org/10.1038/mp.2013.20
https://dx.doi.org/10.1038/mp.2013.20


Mishra et al www.pimr.org.in

14. Alexopoulos GS, Bruce ML, Silbersweig D, Kalayam B,
Stern E. Vascular depression: a new view of late-
onset depression. Dialogues in Clinical Neuroscience.
1999;1(2):68–80. Available from: https://dx.doi.org/10.
31887/dcns.1999.1.2/galexopoulos.

15. Orsolini L, Pompili S, Valenta ST, Salvi V, Volpe U. C-
ReacƟve Protein as a Biomarker for Major Depressive
Disorder? InternaƟonal Journal of Molecular Sciences.
2022;23(3):1–39. Available from: https://doi.org/10.
3390/ijms23031616.

16. Al-harbi. Treatment-resistant depression: therapeuƟc
trends, challenges, and future direcƟons. PaƟent
Preference and Adherence. 2012;6:369–388. Available
from: https://dx.doi.org/10.2147/ppa.s29716.

17. Su S, Miller AH, Snieder H, Bremner JD, Ritchie J,
Maisano C et al. Common GeneƟc ContribuƟons to
Depressive Symptoms and Inflammatory Markers in
Middle-Aged Men: The Twins Heart Study. Psychoso-
maƟc Medicine. 2009;71(2):152–158. Available from:
https://dx.doi.org/10.1097/psy.0b013e31819082ef.

18. ICD-10 ClassificaƟon of Mental and Behavioural Disor-
ders: DiagnosƟc Criteria for Research (ICD-10 DCR).
Geneva: World Health OrganizaƟon; 2003. Avail-
able from: https://apps.who.int/iris/bitstream/handle/
10665/37108/9241544554.pdf.

19. Folstein MF, Folstein SE, McHugh PR. ”Mini-mental
state”. A pracƟcal method for grading the cogniƟve state
of paƟents for the clinician. Journal of Psychiatric
Research. 1975;12(3):189–198. Available from: https:
//doi.org/10.1016/0022-3956(75)90026-6.

20. Dufouil C, Beiser A, McLure LA, Wolf PA, Tzourio
C, Howard VJ et al. Revised Framingham Stroke
Risk Profile to Reflect Temporal Trends. CirculaƟon.
2017;135(12):1145–1159. Available from: https://dx.
doi.org/10.1161/circulationaha.115.021275.

21. Zimmerman M, MarƟnez JH, Young D, Chelminski I,
Dalrymple K. Severity classificaƟon on the Hamilton
depression raƟng scale. Journal of AffecƟve Disorders.
2013;150(2):384–388. Available from: https://dx.doi.
org/10.1016/j.jad.2013.04.028.

22. Hamilton M. A raƟng scale for depression. Journal of
Neurology, Neurosurgery & Psychiatry. 1960;23(1):56–
62. Available from: https://doi.org/10.1136/jnnp.23.1.
56.

23. Leucht S, Fennema H, Engel R, Kaspers–Janssen M,
Lepping P, Szegedi A. What does the HAMD mean?
Journal of AffecƟve Disorders. 2013;148(2-3):243–248.
Available from: https://dx.doi.org/10.1016/j.jad.2012.
12.001.

24. Kohli C, Kishore J, Agarwal P, Singh SV. Prevalence
of Unrecognised Depression Among OutpaƟent Depart-
ment AƩendees of A Rural Hospital in Delhi, India. Jour-
nal of Clinical and DiagnosƟc Research. 2013;7(9):1921–
1925. Available from: https://doi.org/10.7860/JCDR/
2013/6449.3358.

25. Spijker J, De Graaf R, Bijl RV, Beekman ATF, Ormel J,
NolenWA. DuraƟon ofmajor depressive episodes in the
general populaƟon: Results from the Netherlands Men-
tal Health Survey and Incidence Study (NEMESIS). BriƟsh
Journal of Psychiatry. 2002;181(3):208–213. Available
from: https://dx.doi.org/10.1192/bjp.181.3.208.

26. Srivastava S, Kumar A, Khurana H, Tiwari SC, Akbar S.
Short-term course and outcome of late-life depression.
Journal of Geriatric Mental Health. 2015;2(2):96–101.
Available from: https://dx.doi.org/10.4103/2348-9995.
174275.

27. Ancelin ML, Farré A, Carrière I, Ritchie K, Chaudieu I,
Ryan J. C-reacƟve protein gene variants: independent
associaƟon with late-life depression and circulaƟng
protein levels. TranslaƟonal Psychiatry. 2015;5(1):1–
8. Available from: https://dx.doi.org/10.1038/tp.2014.
145.

28. Rifai N, Tracy RP, Ridker PM. Clinical Efficacy of an Auto-
mated High-SensiƟvity C-ReacƟve Protein Assay. Clini-
cal Chemistry. 1999;45(12):2136–2141. Available from:
https://dx.doi.org/10.1093/clinchem/45.12.2136.

29. Ridker PM, Cook N. Clinical Usefulness of Very High
and Very Low Levels of C-ReacƟve Protein Across the
Full Range of Framingham Risk Scores. CirculaƟon.
2004;109(16):1955–1959. Available from: https://dx.
doi.org/10.1161/01.cir.0000125690.80303.a8.

How to cite this arƟcle: Mishra DK, Singh UP, Sardesai
U. C-ReacƟve Protein as an Indicator for AnƟdepressant
Response in Late-Onset Depression: A prospecƟve
Study. PerspecƟves in Medical Research. 2025;13(1):42-
47
DOI: 10.47799/pimr.1301.09

47 PerspecƟves in Medical Research |Jan-April 2025 | Vol 13 | Issue 1

www.pimr.org.in
https://dx.doi.org/10.31887/dcns.1999.1.2/galexopoulos
https://dx.doi.org/10.31887/dcns.1999.1.2/galexopoulos
https://doi.org/10.3390/ijms23031616
https://doi.org/10.3390/ijms23031616
https://dx.doi.org/10.2147/ppa.s29716
https://dx.doi.org/10.1097/psy.0b013e31819082ef
https://apps.who.int/iris/bitstream/handle/10665/37108/9241544554.pdf
https://apps.who.int/iris/bitstream/handle/10665/37108/9241544554.pdf
https://doi.org/10.1016/0022-3956(75)90026-6
https://doi.org/10.1016/0022-3956(75)90026-6
https://dx.doi.org/10.1161/circulationaha.115.021275
https://dx.doi.org/10.1161/circulationaha.115.021275
https://dx.doi.org/10.1016/j.jad.2013.04.028
https://dx.doi.org/10.1016/j.jad.2013.04.028
https://doi.org/10.1136/jnnp.23.1.56
https://doi.org/10.1136/jnnp.23.1.56
https://dx.doi.org/10.1016/j.jad.2012.12.001
https://dx.doi.org/10.1016/j.jad.2012.12.001
https://doi.org/10.7860/JCDR/2013/6449.3358
https://doi.org/10.7860/JCDR/2013/6449.3358
https://dx.doi.org/10.1192/bjp.181.3.208
https://dx.doi.org/10.4103/2348-9995.174275
https://dx.doi.org/10.4103/2348-9995.174275
https://dx.doi.org/10.1038/tp.2014.145
https://dx.doi.org/10.1038/tp.2014.145
https://dx.doi.org/10.1093/clinchem/45.12.2136
https://dx.doi.org/10.1161/01.cir.0000125690.80303.a8
https://dx.doi.org/10.1161/01.cir.0000125690.80303.a8
10.47799/pimr.1301.09

	INTRODUCTION
	METHODS
	Study Design and Participants
	Inclusion and Exclusion Criteria
	Inclusion criteria
	Exclusion criteria

	Clinical and Laboratory Assessment
	Treatment Protocol and Outcome Assessment
	Statistical Analysis

	RESULTS
	Demographics Profile of study participants
	Clinical characteristics

	DISCUSSION
	CONCLUSION
	Disclosure

