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Sickness Behavior and Seasonal Affective Disorder: 
An Immunological Perspective of Depression

Pooja Patnaik Kuppili, Nivedhitha Selvakumar, Vikas Menon

ABSTRACT

We describe a case of 45‑year‑old female suffering from chronic hepatitis B and bronchial asthma who presented 
with symptoms of seasonal affective disorder and sickness behavior. The case report illustrates syndromal and sub 
syndromal presentations of depression such as sickness behavior in support of “malaise theory of depression” from 
psychoneuroimmunological perspective. The current case depicts the complex interplay of inflammatory physical illness, 
medication and manifestations of depression in an individual case. Thus, the physicians and psychiatrists must be vigilant 
regarding the psychiatric manifestations of physical illness with immune‑inflammatory component.
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INTRODUCTION

Depression is one of the leading causes of morbidity 
associated with medical illnesses. A  World Health 
Survey showed that prevalence of depression in chronic 
physical illness ranged from 9% to 23%.[1] The existing 
literature supports a bidirectional relationship between 
depression and immune‑inflammation. Depression has 
been described both as comorbidity and as a complication 
in medical illnesses with an inflammatory component. 
Concurrently, increased proinflammatory cytokines 
have been described in depression. Immunomodulators 
have been found to cause depression. Thus, evidence 
has gradually accumulated for an immunological model 
of depression.[2‑4] Specifically, there has been a growing 
interest in the immunological basis of depression in 

cases of chronic inflammatory conditions such as 
asthma and hepatitis.[5‑7]

An immunological model of depression that is gaining 
research attention is one of “sickness behavior.”[8] In 
rodent models of “sickness behavior,” lipopolysaccharide 
has been found to increase inflammatory cytokine 
levels with associated changes in catecholamines 
and serotonin. Sickness behavior has been described 
in patients suffering from inflammatory physical 
conditions or receiving interferon, presenting clinically 
as fatigue, increased pain perception, decreased activity, 
appetite, and affective changes.[9,10] The three‑way 
association between inflammation, depression and 
sickness behavior is poorly understood. With this 

This is an open access journal, and articles are distributed under 
the terms of the Creative Commons Attribution-NonCommercial-
ShareAlike 4.0 License, which allows others to remix, tweak, and 
build upon the work non-commercially, as long as appropriate credit 
is given and the new creations are licensed under the identical terms.

For reprints contact: reprints@medknow.com

How to cite this article: Kuppili PP, Selvakumar N, Menon V. Sickness 
behavior and seasonal affective disorder: An immunological perspective of 
depression. Indian J Psychol Med 2018;40:266-8.

Case Report



Kuppili, et al.: Conceptualizing depression in chronic inflammatory illnesses

Indian Journal of Psychological Medicine | Volume 40 | Issue 3 | May-June 2018	 267

background, we describe a patient suffering from 
hepatitis B to asthma who presented with seasonal 
affective disorder  (SAD) and associated sickness 
behavior which might interest physicians and 
psychiatrists for conceptualizing the current case from 
the psychoneuroimmunological perspective.

CASE REPORT

A 45‑year‑old housewife hailing from rural Puducherry, 
South India was referred to psychiatry from the 
department of gastroenterology with complaints of 
diffuse body ache and burning sensation for 6 months. 
This was accompanied by persistent low mood, 
anhedonia, sleep disturbance, and ideas of worthless 
and hopelessness for 3 months. She had already received 
consultation from the department of orthopedics and 
immunology for the somatic symptoms where she 
underwent investigations including hemogram, sugar, 
auto antibody profiling (nucleosomes, histones, SS‑A, 
Sm, u1‑Nrnp/Sm, Rho 52, SS‑B, Scl‑70, PMSc1, 
Jo‑1, CENP‑B, PCNA, ds‑DNA, Rib‑P protein, and 
AMA M2), renal, liver, and thyroid function test, all 
of which were unremarkable. She had been diagnosed 
with chronic hepatitis B infection 15 years back, on 
treatment with tenofovir disoproxil fumarate and 
bronchial asthma for the past 3 years, on treatment 
with beclomethasone dipropionate. The patient had 
a history of episodes characterized by low mood, 
fatigability, anhedonia, suicidal ideations, and sleep 
disturbance lasting for around 3–4 months during the 
winter season which resolved with the onset of summer. 
These episodes were recurring yearly for past 3 years 
with consistent onset between October and December 
and offset between February and April when winter 
would recede. The patient reported that onset of these 
episodes almost always coincided with exacerbations 
of bronchial asthma. After a detailed psychiatric 
evaluation, as per Diagnostic and Statistical Manual 
of Mental Disorders‑5, a diagnosis of major depressive 
disorder, recurrent with seasonal pattern was made. The 
score on Hamilton Depression Rating Scale (HDRS) 
was 18. She was started on amitriptyline 25 mg/day 
which was uptitrated to 50 mg/day in 3 weeks duration, 
and the patient had significant improvement with 
HDRS score of 7. At present, the patient is euthymic 
at 3 months of follow‑up.

DISCUSSION

Majority of cases of SAD have been reported from 
temperate climate, and there are few cases reported from 
tropical climates such as India. The case reports existing 
in literature are from North India where depression has 
been noted to occur commonly in summer compared to 

winter.[11] We find merit in reporting the current case 
mainly due to three reasons. First, it is a case of SAD 
from South India presenting with winter depression 
which makes it a rare entity. This is could be possibly 
due to the ratio of winter to summer depressions 
increasing with latitude[12] and Puducherry being placed 
at a lower latitude of 11.9139° N compared to North 
India which lies along latitude of 27° N–29° N.

Second, another interesting aspect of the case was 
the temporal association of onset of depression with 
bronchial asthma and reoccurrence of episodes of 
depression with exacerbations of bronchial asthma. 
This might point toward a link between bronchial 
asthma and SAD which makes a case for investigating 
the inflammatory basis of SAD in future longitudinal 
studies.

Third, the presence of initial somatic symptoms 
suggestive of sickness behavior followed by occurrence 
of syndromal depression in seasonal pattern with 
exacerbation of bronchial asthma depicts the sickness 
behavior gradually developing into syndromal 
depression which is now being considered as a 
severe form of maladaptive sickness behavior. This 
partly supports the concept of “malaise model of 
depression” which postulates that major depressive 
disorder is inappropriate sickness behavior caused by 
derangements in cytokine levels and antidepressants 
act on dysphoric emotion of malaise.[13] Although 
sickness behavior and depression share similarities 
in terms of clinical presentation, sickness behavior is 
understood as reversible adaptive response to infection 
to pathogens and depression is being considered 
as maladaptive sickness behavior which occurs in 
vulnerable individuals.[14] It is worth describing here 
that tenofovir disoproxil fumarate has also been found 
to cause depression.[15] Hence, the case portrays the 
complex interplay of inflammatory physical illnesses 
and tenofovir disoproxil fumarate in contributing to 
SAD and sickness behavior. Further, the patient had 
responded to a low dose of 3 weeks of amitriptyline. 
Hence, the dose required for response in such subset 
of patients might merit exploration in future studies.

The current case emphasizes the need for screening 
for depression in chronic inflammatory conditions 
to uncover syndromal as well as sub syndromal 
presentations of depression such as sickness behavior 
especially among female sufferers. Furthermore, the 
case demonstrates the need for physicians to be vigilant 
about sickness behavior and depression in patients with 
hepatitis B who are not receiving interferon as much of 
the published literature is from reports of patients with 
hepatitis C receiving interferon.[16,17] Better awareness 
of the predilection for developing depression in 
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chronic medical conditions with an inflammatory basis 
would reduce redundant consultations, investigations 
and facilitate prompt referrals to psychiatry. Hence, 
psychiatric presentations of chronic inflammatory 
conditions deserve special emphasis during medical 
training to ensure timely identification, referral and 
prompt management to hasten the recovery of such 
patients.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

REFERENCES

1.	 Moussavi S, Chatterji S, Verdes E, Tandon A, Patel V, 
Ustun B. Depression, chronic diseases, and decrements 
in health: Results from the World Health Surveys. Lancet 
2007;370:851‑8.

2.	 Muthuramalingam A, Menon V, Rajkumar RP, Negi VS. 
Is depression an inflammatory disease? Findings from a 
cross‑sectional study at a tertiary care center. Indian J 
Psychol Med 2016;38:114‑9.

3.	 Almond M. Depression and inflammation: Examining the 
link: Inflammatory conditions may precipitate or perpetuate 
depression, but the precise relationship is unclear. Curr 
Psychiatry 2013;12:24‑32.

4.	 Raedler TJ. Inflammatory mechanisms in major depressive 
disorder. Curr Opin Psychiatry 2011;24:519‑25.

5.	 Postolache TT, Lapidus M, Sander ER, Langenberg P, 
Hamilton RG, Soriano JJ, et al. Changes in allergy symptoms 
and depression scores are positively correlated in patients 
with recurrent mood disorders exposed to seasonal peaks 
in aeroallergens. ScientificWorldJournal 2007;7:1968‑77.

6.	 Loftis JM, Huckans M, Ruimy S, Hinrichs DJ, Hauser P. 

Depressive symptoms in patients with chronic hepatitis 
C are correlated with elevated plasma levels of 
interleukin‑1beta and tumor necrosis factor‑alpha. Neurosci 
Lett 2008;430:264‑8.

7.	 Vignau J, Karila L, Costisella O, Canva V. Hepatitis C, 
interferon a and depression: Main physiopathologic 
hypothesis. Encephale 2005;31:349‑57.

8.	 Dantzer R. Cytokine, sickness behavior, and depression. 
Immunol Allergy Clin North Am 2009;29:247‑64.

9.	 Dantzer R. Cytokine‑induced sickness behavior: Mechanisms 
and implications. Ann N Y Acad Sci 2001;933:222‑34.

10.	 Bluthé RM, Dantzer R, Kelley KW. Effects of interleukin‑1 
receptor antagonist on the behavioral effects of 
lipopolysaccharide in rat. Brain Res 1992;573:318‑20.

11.	 Avasthi A, Sharma A, Gupta N, Kulhara P, Varma VK, 
Malhotra S, et  al. Seasonality and affective disorders: A 
report from North India. J Affect Disord 2001;64:145‑54.

12.	 Rosenthal NE, Sack DA, Gillin JC, Lewy AJ, Goodwin FK, 
Davenport Y, et al. Seasonal affective disorder. A description 
of the syndrome and preliminary findings with light therapy. 
Arch Gen Psychiatry 1984;41:72‑80.

13.	 Charlton BG. The malaise theory of depression: Major 
depressive disorder is sickness behavior and antidepressants 
are analgesic. Med Hypotheses 2000;54:126‑30.

14.	 Dantzer R, O’Connor JC, Freund GG, Johnson RW, Kelley KW. 
From inflammation to sickness and depression: When the 
immune system subjugates the brain. Nat Rev Neurosci 
2008;9:46‑56.

15.	 Marcellin P, Zoulim F, Hézode C, Causse X, Roche B, Truchi R, 
et al. Effectiveness and safety of tenofovir disoproxil fumarate 
in chronic hepatitis B: A 3‑year, prospective, real‑world study 
in France. Dig Dis Sci 2016;61:3072‑83.

16.	 Smith KJ, Norris S, McKiernan S, Hynes B, O’Dwyer AM, 
O’Mara SM. An exploration of depressive symptoms in 
hepatitis C patients taking interferon‑alpha: Increase in 
sickness behaviors but not negative cognitions. J Clin Exp 
Hepatol 2012;2:218‑23.

17.	 Raison CL, Demetrashvili M, Capuron L, Miller AH. 
Neuropsychiatric adverse effects of interferon‑alpha: 
Recognition and management. CNS Drugs 2005;19:105‑23.


