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Abstract: 

Acute telogen effluvium (TE) represents a non-scaring form of hair loss that manifests approximately 3-

months after a stressful incident. Notably, it relates to post-COVID-19 infections. This study aims to 

investigate the biochemical biomarkers associated with telogen effluvium in recovered COVID-19 patients. 

The study encompassed 108 participants, categorized by sex (64 male and 44 female) and age groups. 

Biochemical biomarkers were assessed, including complete blood count, liver enzymes, ferritin, D-dimer, and 

C-reactive protein (CRP) levels. 

Significant differences were revealed between males and females in terms of Hb levels, RBC, WBC, platelet, 

ESR, and CRP levels (p-value < 0.05). In addition to significant differences in D-dimer levels between age 

groups; lower mean values in age group 26-35 years and higher values observed at ≥ 46 years (p-value < 0.05). 

Additionally, significant correlations were found between D-dimer levels with LDH, CRP, and ferritin. 

The available evidence concludes that COVID-19 may lead to TE, a type of hair shedding, attributed to the 

stress induced by the infection. Sex disparities were noted in blood characteristics, with males exhibiting 

alterations in several parameters. D-dimer levels varied across different age groups. Persistently elevated D-

dimer levels following a COVID-19 infection may be correlated with inflammatory markers. 

Keywords:  Biochemical Biomarkers, Hair Loss, Telogen Effluvium (TE), COVID-19. 

---------------------------------------------------------------------------------------------------------------------------------- 

Introduction:  

While COVID-19 is mainly a respiratory disorder, it 

can also cause dermatologic symptoms such as hair 

loss and herpetic lesions (1,2). Although there are 

relatively few descriptions of the cutaneous 

manifestations of COVID-19, it is worth noting that 

it could serve as an initial sign of the disease (3,4). 

Moreover, COVID-19 has been observed to impact 

various alopecia-related ailments, this is due to the 

virus's disruption of stress and physiological factors, 

which can lead to hair loss (5,6). In addition to other 

conditions (7). 

Telogen effluvium (TE) is a form of hair loss that 

manifests several weeks after experiencing a 

stressful event (8). The disease affects both males 

and females, although females are more susceptible. 

Elderly women are more prone to acute TE 

following fever, trauma, or psychological stress (9). 
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Emerging research has revealed a correlation 

between COVID-19 and hair loss (10,11). 

Specifically, the estimated prevalence of this 

phenomenon is up to 20.4% (1). A previous study 

investigating the clinical sequelae of COVID-19 

found that approximately 28% of patients 

experienced alopecia (12). Furthermore, recent 

research indicates that COVID-19 could exacerbate 

alopecia by impacting the transmembrane protease, 

serine 2 (TMPRSS2) gene, which plays an important 

role in androgen pathways (13).Increased 

psychosocial stress can also worsen many common 

stress-responsive skin conditions, including TE, 

which is often triggered by stressful events (14-16). 

Consequently, hair loss has become a standard 

consequence of COVID-19 that has a considerable 

impact on the psychosocial status of patients 

recovering from COVID-19. The precise underlying 

causes of TE remain elusive, albeit autoimmune 

disorders, immunological problems, and 

persistent infection of hair follicles are believed to 

play a contributory role (2). 

Numerous studies have been conducted to study the 

potential correlation between COVID-19 infections 

and TE development. Nonetheless, the current 

evidence concerning the association between 

COVID-19 infections and the development of TE 

among recovered COVID-19 patients in Iraq 

remains limited. In light of this, our study seeks to 

delve into the possible impact of COVID-19 on hair 

and identify any associated factors. 

Methods:  

The study is a retrospective cohort analysis that was 

performed from September to December 2021 to 

investigate 108 individuals diagnosed with COVID-

19 who experienced increased hair shedding within 

4 months of contracting the virus. Biochemical 

biomarkers were evaluated in Alnokhba Medical 

Lab as part of the study after having ethical approval, 

categorized by sex: 64 male and 44 female 

participants; and age (23) individuals aged 15-25, 

(36) were 26-35, (22) were 36-45, and (24) were ≥ 

46. The study gathered data on various demographic 

variables such as age and sex. 

Sampling technique and sample preparation 

COVID-19 infection was confirmed through 

positive results from antigen test kits and/or 

polymerase chain reaction (PCR) tests. A 7 ml blood 

sample was collected by venipuncture from each 

participant. Two milliliters were in an EDTA tube 

for complete blood picture measurement; five 

milliliters withdrawn in a gel tube were left on the 

bench for 15 minutes at room temperature, after 

coagulation, blood was centrifuged at 3000 rpm for 

10 minutes for measurement of liver enzymes, serum 

ferritin, D-dimer, and CRP (17).   

Chemicals, apparatus, and instruments 

This encompassed the assessment of a complete 

blood picture using an auto-hematology analyzer 

apparatus for the measurement of complete blood 

counts, and platelet counts (PLT). Serum ferritin, D-

dimer, CRP, LDH, ALT, and AST were tested using 

Roche kits and apparatus/ Germany origin/ model 

Cobas C311 apparatus. The erythrocyte 

sedimentation rate (ESR) was analyzed by the 

Westergren method. 

Statistical Analysis:  

The study utilized SPSS version 22 to perform 

appropriate statistical tests, comparing the mean ± 

standard deviation of each parameter. Continuous 

variables were evaluated using independent t-tests. 

Categorical variables were analyzed using chi-

square tests or Fisher's exact tests. A p-value of < 

0.05 was judged statistically significant. 

RESULTS: 

In this study, 108 individuals who had tested positive 

for COVID-19 and experienced increased hair 

shedding within 4 months were examined. The 

participants' mean age was 36.1 ± 12.6 years old. 

Among them, 64 individuals (59.3%) were male, and 

44 individuals (40.7%) were female. The age 

distribution was as follows: 23 individuals (21.3%) 
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were aged 15-25, 36 individuals (33.3%) were aged 

26-35, 22 individuals (20.4%) were aged 36-45, and 

24 individuals (22.2%) were 46 or older. 

According to the findings, males and females have 

significant differences in terms of Hb, RBC, WBC, 

platelet counts, ESR, and CRP levels, p-value > 

0.05. However, there were no significant differences 

observed between males and females in terms of age, 

ALT, AST, D-dimer, LDH, and ferritin levels, p-

value < 0.05 (Table 1).  

Table 2 indicates the paraclinical biomarkers of 

individuals in different age groups along with their 

respective mean values and standard deviations. 

Based on the provided data, there are no notable 

differences shown in the age groups of the assessed 

biomarkers (Hb, RBC, WBC, PLT, ESR, ALT, AST, 

LDH, CRP, and ferritin). However, there are 

significant differences in D-dimer levels between the 

age groups, with lower mean values observed in the 

26-35 years and higher mean values observed in ≥ 

46 years age groups compared to the other groups, 

p-value > 0.05. 

Table 3 displays Pearson correlation coefficients and 

corresponding p-values that demonstrate the 

relationships between different paraclinical 

characteristics in all the study samples. Key findings 

include a significant positive correlation between D-

dimer levels and LDH, CRP levels, and ferritin, p-

value less than 0.05. 

 

 

 

 

         Table 1: Sociodemographic and laboratory parameters. 

Demographic and Para -clinical 

characteristics 

Male 

64    (59.3%) 

Mean±Std.D 

Female 

44 (40.7%) 

Mean±Std.D 

P-value 

Age (yr) 35.9±12.7 36.4±12.7 0.835 

Hb gm/dl 15.7±8.0 12.2±1.9 0.001
**

 

RBC 5.22±1.5 4.51±1.4 0.011
*
 

WBC 9.61±5.2 7.84±3.6 0.039
*
 

PLT 223.9±82 272.6±109 0.010
** 

ESR 19.8±22.8 23.1±20 0.043
* 

ALT 45.6±47 41.03±64 0.674 

AST 39.8±43 40.0±66 0.98 

D-DIMER  895.5±1727 609.0±844 0.256 

LDH 221.1±139 201.8±105 0.439 

CRP 64.6±79 33.48±57 0.020
* 

FERRITIN 488.1±1142 268.9±1001 0.30 
* 
The p-value ≤ 0.05 is statistically significant  

** 
The p-value ≤ 0.01 is highly significant 
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Table 2: Biochemical Biomarkers of individuals in different age groups 

C
lin

ica
l 

B
io

m
a
r
k

e
rs 

15–25 years 

(Mean ± Std.D) 

No = 23 

26–35 years 

(Mean ± Std.D) 

No = 39 

36–45 years 

(Mean ± Std.D) 

No = 22 

≥ 46 years 

(Mean ± Std.D) 

No = 24 

P-value 

Hb 14. 35 ±4.3 15. 36 ±10.12 13.52 ±1.84 13.13 ±1.74 0.549 

RBC 4.98 ±2.3 4.74 ±0.84 4.89 ±0.63 5.22 ±1.79 0.652 

WBC 8.59 ±5.12 9.25 ±4.79 8.30 ±3.48 9.12 ±5.13 0.866 

PLT 238.58 ±88.74 262.09 ±104.97 223.62 ±91.33 237.18 ±96.61 0.477 

ESR 12.04 ±9.32 15.15 ±10.62 16.41 ±10.39 17.54 ±10.26 0.296 

ALT 32.60 ±35.93 57.57 ±73.23 38.8 7 ±40.36 36.3 3 ±42.68 0.257 

AST 27.43 ±17.80 52.0 2 ±74.60 28.88 ±16.77 42.2 3 ±57.03 0.246 

D-dimer 626.13 ±1087.91 434.38±720.065 * 850.57±1716.21  1418.94±2066.02*  0.008
*  

LDH 202.11±95.38  203.61±102.71  204.32±102.68  247.70±192.34  0.519 

CRP 43.4 7 ±64.09 56.99 ±83.85 31.27±33.95  70.77±84.5 8  0.277 

Ferritin 414.55±1374.03  209.16±281.79  688.50 ±1798.75  426.31±684.2 2  0.434 
* 
The p-value ≤ 0.05 is statistically significant  

** 
The p-value ≤ 0.01 is highly significant 

 

 

 

 

                Table 3: Correlations among D-dimer in all the study samples: 

Para-clinical characteristics Pearson correlations Significance (2-tails) 

D-dimer * LDH 0. 544 0.001** 

D-dimer * CRP 0.242 0.012* 

D-dimer * Ferritin 0.428 0.001** 

* p-value ≤0.05 level indicates significant correlations  

** p-value ≤0.01 level indicates significant correlations 

 

 

 

DISCUSSION: 

The available evidence strongly indicates that 

COVID-19 infection is a notable trigger for TE, 

leading to excessive hair loss. This shedding might 

be linked to psychosocial or physiological stress 

associated with the infection (18). 

In the conducted study, 108 patients diagnosed with 

acute TE (ATE) were examined. All participants 

reported a prior history of COVID-19 infection and 

reported experiencing significant loss of hair within 

4 months following SARS-CoV-2 infection, 

characterized by substantial shedding of hair. 

Similarly, existing studies and clinical experience 

have indicated a higher incidence of TE in the 3 

months following SARS-CoV-2 infection as a 

trigger event (19,20). A study found that 28% of 

patients developed significant TE as a result of 

SARS-CoV-2 infection (20). Other studies have 

suggested that pro-inflammatory cytokines released 

during the infection may trigger loss of hair (22,23). 

Furthermore, another study reported that the 

presence of SARS-CoV-2 in the sweat glands of 
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infected patients (24). The exacerbation of various 

skin conditions may be influenced by heightened 

psychosocial stress, impacting the progression of the 

disease (15,19,25).  

The study findings indicate significant variances in 

hematological parameters between males and 

females, specifically in terms of Hb, RBC, WBC, 

platelet counts, ESR, and CRP levels, p < 0.05. There 

were observed alterations in the average Hb, RBC, 

WBC, platelet counts, ferritin, and CRP levels, with 

the levels in males exceeding the reference values. 

This suggests that inflammatory markers released 

during the infection may initiate TE. Additionally, a 

recent study demonstrated higher CRP levels in 

patients with long-term symptoms, including hair 

loss (26,27,28). The results of the current study 

indicate no notable differences between both sexes in 

terms of age, AST levels, ALT levels, D-dimer 

levels, LDH levels, and ferritin levels. Furthermore, 

a study revealed a higher incidence of anemia and 

lower ferritin values among predominantly female 

patients (2)(29). Another study reported iron 

deficiency anemia and elevated ESR levels in their 

patients (26). Males are at a higher risk of 

experiencing factors associated with hair shedding, 

particularly due to the physiological processes of 

childbirth and lactation. It is important to note that 

previous research has produced conflicting results 

regarding ferritin [26,30], and the disparity in liver 

enzymes (ALT) and (AST) may linked to the time of 

biomarker tests concerning the early stages of the 

disease (27). 

According to the provided data, we did not find any 

substantial variances among the age groups 

concerning the assessed parameters (Hb, RBC, 

WBC, PLT, ESR, ALT, AST, LDH, CRP, and 

ferritin). Our findings are consistent with a study that 

identified elevated AST levels in patients aged over 

60 years (27). Significant variations exist in D-dimer 

levels across different age groups. The mean values 

are notably lower in the 26-35 age group and higher 

in the 46-year-old and above group compared to the 

other age groups, with a p-value exceeding 0.05.  

Moreover, our findings reveal a meaningful positive 

correlation between D-dimer levels and LDH, CRP 

levels, and ferritin. Consistent with our results, prior 

investigations have documented elevated D-dimer 

levels persisting for up to four months following 

acute infection (31,32). Following a recent study, it 

was observed that elevated D-dimer levels were 

present in 15% of patients approximately eight 

months post-mild COVID-19 infection (33). 

Observation of elevated D-dimer levels post-

COVID-19 infection is associated with markers of 

inflammation. 

CONCLUSION 

The available evidence indicates that COVID-19 

may lead to telogen effluvium (TE), a type of hair 

shedding, attributed to the stress induced by the 

infection. Sex disparities were noted in blood 

characteristics, with males exhibiting alterations in 

several parameters. D-dimer levels varied across 

different age groups. Persistently elevated D-dimer 

levels following a COVID-19 infection may be 

correlated with inflammation markers. 

Funding: NONE 

Conflicts of interest 

 No conflicts of interest to disclose. 

REFERENCES 

1.  Czech T, Sugihara S, Nishimura Y. 

Characteristics of hair loss after COVID-19: A 

systematic scoping review. J Cosmet Dermatol. 

2022;21(9):3655–62.  

2.  Wadhwa D, Monga A, Kumar N, Khullar G, 

Karmakar S, Khunger N. A Cross-Sectional 

Study on Post-Coronavirus Disease (COVID-19) 

Hair Loss at a Tertiary Care Hospital. 

Dermatology Pract Concept. 2023;13(4):1–10.  

3.  Galván Casas C, Català A, Carretero Hernández 

G, Rodríguez-Jiménez P, Fernández-Nieto D, 

Rodríguez-Villa Lario A, et al. Classification of 

the cutaneous manifestations of COVID-19: a 

rapid prospective nationwide consensus study in 



Journal of Bioscience and Applied Research, 2024, Vol.10, No. 3, P.593-599            pISSN: 2356-9174, eISSN: 2356-9182         598 

Spain with 375 cases. Br J Dermatol. 

2020;183(1):71–7.  

4.  Seirafianpour F, Sodagar S, Pour Mohammad A, 

Panahi P, Mozafarpoor S, Almasi S, et al. 

Cutaneous manifestations and considerations in 

COVID-19 pandemic: A systematic review. 

Dermatol Ther. 2020;33(6):1–22.  

5.  Grover C, Khurana A. Telogen effluvium. Indian 

J Dermatol Venereol Leprol. 2013;79(5):591–

603.  

6.  Jiao T, Huang Y, Sun H, Yang L. Research 

progress of post-acute sequelae after SARS-CoV-

2 infection. Cell Death Dis. 2024;15(4).  

7.  AbdulKareem NGh, Mohammad FA. 

Interference of Coronavirus with glucose 

metabolism and its effect on affinity of 

hemoglobin to oxygen: A review. Iraqi JMS. 

2024,22(1):1-12. doi: 10.22578/IJMS.22.1.1.  

8.  Triwongwaranat D, Thanomkitti K, 

Korviriyakamol T, Saengthong-Aram P, Varothai 

S, Thuangtong R. Characteristics of hair loss in 

COVID-19 patients in Thailand. Med (United 

States). 2023;102(49):E36539.  

9.  Asghar F, Shamim N, Farooque U, Sheikh H, 

Aqeel R. Telogen Effluvium: A Review of the 

Literature. Cureus. 2020;12(5):1–7.  

10.  Kartawidjaja J. Disease severity, pregnancy 

outcomes, and maternal deaths among pregnant 

patients with severe acute respiratory syndrome 

coronavirus 2 infection in Washington State. 

Orphanet J Rare Dis. 2020;21(1):1–9.  

11.  Sharquie KE, Jabbar RI. COVID-19 infection is a 

major cause of acute telogen effluvium. Ir J Med 

Sci [Internet]. 2022;191(4):1677–81. Available 

from: https://doi.org/10.1007/s11845-021-02754-

5 

12.  Xiong Q, Xu M, Li J, Liu Y, Zhang J, Xu Y. Since 

January 2020 Elsevier has created a COVID-19 

resource centre with free information in English 

and Mandarin on the novel coronavirus COVID- 

19 . The COVID-19 resource centre is hosted on 

Elsevier Connect, the company’ s public news and 

information.2020;(January).  

13.  Lucas JM, Heinlein C, Kim T, Hernandez SA, 

Malik MS, True LD, et al. The androgen-

regulated protease TMPRSS2 activates a 

proteolytic cascade involving components of the 

tumor microenvironment and promotes prostate 

cancer metastasis. Cancer Discov. 

2014;4(11):1310–25.  

14.  Hussein EA, Hassan IT, Issa HS, Al- MMA. 

Dysmenorrhea among Female University 

Students during the COVID-19 Pandemic. 

2022;5:787–92.  

15.  Garcovich S, Bersani FS, Chiricozzi A, De 

Simone C. Mass quarantine measures in the time 

of COVID-19 pandemic: psychosocial 

implications for chronic skin conditions and a call 

for qualitative studies. J Eur Acad Dermatology 

Venereol. 2020;34(7):e293–4.  

16.  Rebora A. Telogen effluvium: A comprehensive 

review. Clin Cosmet Investig Dermatol. 

2019;12:583–90.  

17.    Yameny, A. COVID-19 Laboratory diagnosis 

methods. Journal of Bioscience and Applied 

Research, 2023; 9(2): 94-101. doi: 

10.21608/jbaar.2023.311827 

18.  Olds H, Liu J, Luk K, Lim HW, Ozog D, 

Rambhatla P V. Telogen effluvium associated 

with COVID-19 infection. Dermatol Ther. 

2021;34(2):2–5.  

19.  Alexopoulos A, Chrousos GP. Stress-related skin 

disorders. Rev Endocr Metab Disord. 

2016;17(3):295–304.  

20.  Diotallevi F, Campanati A, Bianchelli T, Bobyr I, 

Luchetti MM, Marconi B, et al. Skin involvement 

in SARS-CoV-2 infection: Case series. J Med 

Virol. 2020;92(11):2332–4.  



Journal of Bioscience and Applied Research, 2024, Vol.10, No. 3, P.593-599            pISSN: 2356-9174, eISSN: 2356-9182         599 

21.  Xiong Q, Xu M, Li J, Liu Y, Zhang J, Xu Y, et al. 

Clinical sequelae of COVID-19 survivors in 

Wuhan, China: a single-centre longitudinal study. 

Clin Microbiol Infect. 2021;27(1):89–95.  

22.  Moreno-Arrones OM, Lobato-Berezo A, Gomez-

Zubiaur A, Arias-Santiago S, Saceda-Corralo D, 

Bernardez-Guerra C, et al. SARS-CoV-2-induced 

telogen effluvium: a multicentric study. J Eur 

Acad Dermatology Venereol. 2021;35(3):e181–3.  

23.  Hoffmann M, Kleine-Weber H, Schroeder S, 

Krüger N, Herrler T, Erichsen S, et al. SARS-

CoV-2 Cell Entry Depends on ACE2 and 

TMPRSS2 and Is Blocked by a Clinically Proven 

Protease Inhibitor. Cell. 2020;181(2):271-280.e8.  

24.  Liu J, Li Y, Liu L, Hu X, Wang X, Hu H, et al. 

Infection of human sweat glands by SARS-CoV-

2. Cell Discov [Internet]. 2020;6(1):6–8. 

Available from: 

http://dx.doi.org/10.1038/s41421-020-00229-y 

25.  Hussein EA, Hassan IT, Issa HS, Mohammed 

DQ. Premenstrual Symptoms and Cycle 

Regularity: A Cross-sectional Study among Iraqi 

University Students during the COVID-19 

Pandemic. J Med Chem Sci. 2023;6(2):228–35.  

26.  Torki E, Hoseininasab F, Moradi M, Sami R, 

Sullman MJM, Fouladseresht H. The 

demographic, laboratory and genetic factors 

associated with long Covid-19 syndrome: a case-

control study. Clin Exp Med [Internet]. 

2024;24(1). Available from: 

https://doi.org/10.1007/s10238-023-01256-1 

27.  de Lima IC, de Menezes DC, Uesugi JHE, 

Bichara CNC, da Costa Vasconcelos PF, 

Quaresma JAS, et al. Liver Function in Patients 

with Long-Term Coronavirus Disease 2019 of up 

to 20 Months: A Cross-Sectional Study. Int J 

Environ Res Public Health. 2023;20(7).  

28.  Alabd, S., Yameny, A. C-Reactive Protein as a 

Prognostic Indicator in COVID-19 mild infection 

Patients. Journal of Medical and Life Science, 

2021; 3(2): 38-43. doi: 

10.21608/jmals.2021.240126 

29.  Bedair NI, Abdelaziz AS, Abdelrazik FS, El-

kassas M, AbouHadeed MH. Post Covid telogen 

effluvium: the diagnostic value of serum ferritin 

biomarker and the preventive value of dietary 

supplements. a case control study. Arch Dermatol 

Res. 2024;316(6):1–6.  

30. Yameny, A. Ferritin as a biomarker of infection in 

COVID-19 non-hospitalized patients. Journal of 

Bioscience and Applied Research, 2021; 7(1): 23-

28. doi: 10.21608/jbaar.2021.172371 

31.  Townsend L, Fogarty H, Dyer A, Martin-Loeches 

I, Bannan C, Nadarajan P, et al. Prolonged 

elevation of D-dimer levels in convalescent 

COVID-19 patients is independent of the acute 

phase response. J Thromb Haemost. 

2021;19(4):1064–70.  

32 Yameny, A. D-dimer levels in COVID-19 out-

hospitalized patients in Egypt. Journal of Medical 

and Life Science, 2021; 3(1): 19-24. doi: 

10.21608/jmals.2021.200216 

33.  Meisinger C, Kirchberger I, Warm TD, Hyhlik-

Dürr A, Goßlau Y, Linseisen J. Elevated Plasma 

D-Dimer Concentrations in Adults after an 

Outpatient-Treated COVID-19 Infection. 

Viruses. 2022;14(11):1–10.  

 


