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Supplementary Notes 

Supplementary Note 1 

CCA seeks to identify the relatively complex biomarker profiles that best correlate with cognitive profiles. 

While it is informative to think of those biomarker profiles as being driven by specific biomarkers (e.g. by 

raised fibrinogen relative to CRP for the first dimension), such a simplified view might fail to capture the 

complexity of the biomarker profile necessary to predict cognitive outcomes. In this supplementary note, we 

explore the simplest representation of the dimension of covariation that can still reliably reproduce the main 

results from the manuscript.  

One possibility would be that dimensions of covariation imply associations at the univariate level (i.e. that 

high fibrinogen and high D-dimer themselves predict cognitive outcomes). However, we found this not to be 

the case. Adjusting for all covariates as in the primary analysis, fibrinogen was significantly associated with 

neither C-PSQ nor MoCA at 6-months (p>0.05 for both), and neither was D-dimer (p>0.05 for both). One 

reason might be that such univariate associations fail to encode the role of CRP in the biomarker profile. 

A simplified representation of the dimensions of covariation which captures the role of CRP is to simplify the 

biomarker profile to be the difference between fibrinogen and CRP for the first dimension of covariation and 

the difference between D-dimer and CRP for the second dimension of covariation (more specifically the 

difference between covariate-adjusted and, for D-dimer and CRP, log-transformed biomarker values). This 

amounts to setting the weights of the weighted combinations representing biomarker profiles to 1 for 

fibrinogen (respectively D-dimer for the second dimension) and -1 for CRP, while setting all other weights to 

zero. These simplified biomarker profiles were found to be significantly associated with C-PSQ at 6 months 

(r=0.09 and p<0.0001 for both dimensions). This implies that simplified biomarker profiles in which only 

fibrinogen and CRP (respectively D-dimer and CRP for the second dimension) are kept and in which their 

relative contributions are given equal weights are enough to capture the association between biomarkers and 

subjective cognitive deficit. Interestingly, the simplified profile for the first dimension of covariation was not 

significantly associated with the MoCA at 6-months, and the full dimension of covariation was needed to 
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capture this association (as in the primary analysis). This might in part reflect the lower effect size of the 

association with MoCA.   

Supplementary Note 2 

The blood biomarkers used in this study are routinely collected in clinical practice and tests were performed 

by clinical laboratories within the National Health Service (NHS). These laboratories and the equipment that 

they use are subject to strict standards in terms of calibration, reliability, and accuracy of results (specifically 

through ISO 15189:2012 standards).  

In addition, as per the PHOSP protocol (which is publicly available as part of Appendix 2 of the first PHOSP-

COVID study1): 

1) Outlying values were investigated in the raw data and excluded as appropriate. This was done before 

the current study was initiated.  

2) Data quality was maintained using tools within the REDCap environment and through dashboards 

provided by the REDCap host site. These ensure data quality at individual sites is maintained and allow 

early notification of problems. Regular reviews of the data quality were undertaken by dedicated 

PHOSP team members. 

 

Supplementary Note 3 

The cognitive subset of the Patient Symptom Questionnaire (C-PSQ) is a score ranging from 0 to 7 which 

we encoded as a continuous variable. Specifically, the score was defined as the sum of the following items 

from PSQ: 

§ Within the last seven days, have you had any of these symptoms…? 

o Confusion (Yes: +1 point, No: 0 point) 

o Short term memory loss (Yes: +1 point, No: 0 point) 
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o Difficulty with concentration (Yes: +1 point, No: 0 point) 

o Difficulty with communication (Yes: +1 point, No: 0 point) 

o Slowing down in your thinking (Yes: +1 point, No: 0 point) 

§ Do you have difficulty remembering or concentrating?:  

o No: 0 points 

o Yes, some difficulty: + 1/3 point 

o Yes, a lot of difficulty: + 2/3  points 

o Yes, cannot do at all: +1 point 

§ Do you have difficulty communicating, for example understanding or being understood? 

o No: 0 points 

o Yes, some difficulty: + 1/3 point 

o Yes, a lot of difficulty: + 2/3  points 

o Yes, cannot do at all: +1 point 

 

Supplementary Note 4 

The effect of confounding in the replication study with EHR data was reduced with 1:1 matching on the 

following factors (provided with ICD-10/CDC codes in brackets): 

1) Age at the time of index event. 

2) Sex coded as female, male, or other.  

3) Race encoded as 6 separate dichotomous variables: White (2106-3), Black or African American (2054-5), 

American Indian or Alaska Native (1002-5), Asian (2028-9), Native Hawaiian or Other Pacific Islander (2076-

8), or Unknown Race (2131-1).  

4) Ethnicity encoded as Hispanic or Latino (2135-2), Not Hispanic or Latino (2186-5), or Unknown Ethnicity.  

5) Socioeconomic deprivation encoded as the ICD-10 code for Problems related to housing and economic 

circumstances (Z59).  

6) Obesity encoded as Overweight and obesity (E66)  
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7) Hypertension encoded as 2 dichotomous variables: Hypertensive diseases (I10-I16) and the now 

deprecated version that was used until 2018 Hypertension diseases (I10-I15).  

8) Diabetes mellitus encoded as 2 dichotomous variables: Type 1 diabetes mellitus (E10) and Type 2 diabetes 

mellitus (E11).  

9) Chronic lower respiratory diseases encoded by each sub-category of the corresponding ICD-10 group: 

Bronchitis, not specified as acute or chronic (J40), Simple and mucopurulent chronic bronchitis (J41), 

Unspecified chronic bronchitis (J42), Emphysema (J43), Other chronic obstructive pulmonary disease (J44), 

Asthma (J45), Bronchiectasis (J47).  

10) Nicotine dependence encoded as the corresponding ICD-10 diagnosis (F17.2).  

11) Substance use disorders encoded as the ICD-10 code for mental and behavioural disorders due to 

psychoactive substance use (F10-F19).  

12) Psychotic disorders encoded as the ICD-10 code for schizophrenia, schizotypal, delusional, and other 

non-mood psychotic disorders (F20-F29).  

13) Mood disorders encoded as a single variable (as well as individual codes, see below) with any of the 

ICD10 code for mood disorders (F30-F39).  

14) Anxiety disorders encoded as the ICD-10 code for anxiety, dissociative, stress-related, somatoform and 

other nonpsychotic mental disorders (F40-F48)  

15) Heart diseases encoded as 2 categorical variables: Ischaemic heart disease (I20-I25) and Other forms of 

heart disease (I30-I52).  

16) Chronic kidney disease encoded as 2 dichotomous variables: Chronic kidney disease (N18) and 

Hypertensive chronic kidney disease (I12).  

17) Chronic liver disease encoded as 8 categorical variables: Alcoholic liver disease (K70), Hepatic failure, 

not elsewhere classified (K72), Chronic hepatitis, not elsewhere classified (K73), Fibrosis and cirrhosis of 6 

liver (K74), Fatty (change of) liver, not elsewhere classified (K76.0), Chronic passive congestion of liver 

(K76.1), Portal hypertension (K76.6), Other specified diseases of liver (K76.8).  

18) Stroke encoded as the dichotomous variable Cerebral infarction (I63) .  
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19) Dementia encoded as 6 dichotomous variables: Vascular dementia (F01), Dementia in other diseases 

classified elsewhere (F02), Unspecified dementia (F03), Alzheimer's disease (G30), Frontotemporal dementia 

(G31.0), and Dementia with Lewy bodies (G31.83).  

20) Neoplasm (benign or malignant) and haematological cancer in particular encoded as 2 dichotomous 

variables: Neoplasms (C00-D49) and Malignant neoplasms of lymphoid, hematopoietic and related tissue 

(C81-C96).  

21) Organ transplant encoded as 2 dichotomous variables: Renal Transplantation Procedures and Liver 

Transplantation Procedures.  

22) Rheumatoid arthritis encoded as 2 dichotomous variables: Rheumatoid arthritis with rheumatoid factor 

(M05) and Other rheumatoid arthritis (M06).  

23) Systemic lupus erythematosus encoded as a dichotomous variable corresponding ICD-10 code (M32).  

24) Psoriasis encoded as a dichotomous variable corresponding ICD-10 code (L40).  

25) Disorders involving an immune mechanism encoded as a dichotomous variable “Certain disorders 

involving the immune mechanism” (D80-D89).  

26) Insomnia encoded as 2 dichotomous variables: Insomnia (G47.0) and Insomnia not due to a substance or 

known physiological condition (F51.0)  

27) Intracranial haemorrhage encoded as 3 dichotomous variables: Nontraumatic subarachnoid 

haemorrhage (I60), Nontraumatic intracerebral haemorrhage (I61) and Other and unspecified nontraumatic 

intracranial haemorrhage (I62).  

28) Parkinsonism encoded as 2 dichotomous variables: Parkinson’s disease (G20) and Secondary 

parkinsonism (G21).  

29) Peripheral neurologic disorders encoded as 3 dichotomous variables: Guillan-Barre syndrome (G61.0), 

Nerve, nerve root and plexus disorders (G50-G59) and Diseases of myoneural junction and muscle (G70- 

G73).  

30) Encephalopathy and encephalitis encoded as 5 dichotomous variables: Encephalopathy, unspecified 

(G93.40), Encephalitis, myelitis and encephalomyelitis (G04), Encephalitis, myelitis and encephalomyelitis 
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in diseases classified elsewhere (G05), Unspecified viral encephalitis (A86) and Other specified viral 

encephalitis (A85.8).  

31) Cognitive impairment and mental disorders encoded as 3 dichotomous variables: Mild cognitive 

impairment, so stated (G31.84), Dyslexia and other symbolic dysfunctions, not elsewhere classified (R48), 

Other specified mental disorders due to known physiological condition (F06.8).  

32) Altered mental state encoded as 3 dichotomous variables: Delirium due to known physiological condition 

(F05), Somnolence, stupor, coma (R40), Other symptoms and signs involving cognitive functions and 

awareness (R41). 

 33) Epilepsy and seizures encoded as 2 dichotomous variables: Epilepsy and recurrent seizures (G40) and 

Convulsions, not elsewhere classified (R56).  

34) Antipsychotics as a class, encoded as VA Class CN700  

35) Clozapine encoded as RxNorm 2626  

36) Antidepressants as a class, encoded as VA Class CN600  

37) Fluvoxamine encoded as RxNorm 42355  

38) Lithium salts encoded as VA Class CN750  

39) SARS-CoV-2 vaccination encoded as 4 dichotomous variables:  

a) SARS-CoV-2 (covid-19) vaccine, unspecified encoded as CVX 213  

b) Pfizer’s Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) (Coronavirus disease 

[COVID-19]) vaccine, mRNA-LNP, spike protein, preservative free, 30 mcg/0.3mL dosage, diluent 

reconstituted, for intramuscular use, encoded as CPT 91300  

c) Moderna’s Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) (Coronavirus disease 

[COVID-19]) vaccine, mRNA-LNP, spike protein, preservative free, 100 mcg/0.5mL dosage, for 

intramuscular use, encoded as CPT 91301  

d) Janssen’s Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) (Coronavirus disease 

[COVID-19]) vaccine, DNA, spike protein, adenovirus type 26 (Ad26) vector, preservative free, 

5x10^10 viral particles/0.5mL dosage, for intramuscular use, encoded as CPT 91303. 
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Supplementary Figures 

 

 

Supplementary Figure 1: Association between baseline characteristics and MoCA at 6 months (measuring 

objective cognitive deficits, lower indicate more deficits). Age was z-transformed in this analysis which means 

that the coefficient corresponds to a difference in MoCA corresponding to a difference by 1 standard deviation 

in age. ME/CFS= Myalgic Encephalomyelitis/Chronic fatigue syndrome. n=1837 individual participants. Dots 

indicate point estimates and horizontal lines indicate 95% confidence intervals. P-values were estimated as 

part of the generalised linear model and are two-sided and not adjusted for multiple comparisons: o p<0.1, * 

p<0.05, ** p<0.01, *** p<0.001. 
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Supplementary Figure 2: Association between baseline characteristics and C-PSQ at 6 months (measuring 

subjective cognitive deficits, higher values indicate more deficits). Age was z-transformed in this analysis 

which means that the coefficient corresponds to a difference in C-PSQ corresponding to a difference by 1 

standard deviation in age. ME/CFS= Myalgic Encephalomyelitis/Chronic fatigue syndrome.  

n=1502 individual participants. Dots indicate point estimates and horizontal lines indicate 95% confidence 

intervals. P-values were estimated as part of the generalised linear model and are two-sided and not adjusted 

for multiple comparisons: o p<0.1, * p<0.05, ** p<0.01, *** p<0.001. 
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Supplementary Figure 3: Correlations between the different outcome variables (i.e. objective and subjective 

cognitive deficits and occupational outcomes) all measured at 6-months post-COVID-19.  
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Supplementary Figure 4: Distribution of biomarkers between the top half and the bottom half of the cohort 

along the first dimension of covariation. Each of the six biomarkers are represented and only complete data 

are displayed (n=1818, 1777, 1810, 977, 1796, 768 individual participants respectively). The centre of the 

boxes represent the median, their bounds represent the 25th and 75th centile and the lower and upper ends of 

whiskers represent the smallest/largest value, no further than 1.5 times the interquartile range from the boxplot 

respective end. 
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Supplementary Figure 5: Distribution of test scores between the top half and the bottom half of the cohort 

along the first dimension of covariation for different items of the MoCA and the numerical part of the C-

PSQ score measured at the 6-months follow-up. Higher C-PSQ scores and lower MoCA scores represent 

more deficits. Only complete data are displayed (n=1837 individual participants for A-G and 1537, 1544 for 

H and I, respectively). The centre of the boxes represent the median, their bounds represent the 25th and 75th 

centile and the lower and upper ends of whiskers represent the smallest/largest value, no further than 1.5 

times the interquartile range from the boxplot respective end. 
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Supplementary Figure 6: Contingency tables showing the distributions of binary variables between the top 

and bottom half of the cohort along the first dimension of covariation. This is represented for signs of 

occupational impact (i.e. difficulty working and occupational changes) measured at 6 and 12 months follow-

up and the 5 binary items of the C-PSQ score measured at the 6-months follow-up.  
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Supplementary Figure 7: Correlations of the key biomarkers measured at the 6-month follow-up with the 

cognitive profiles of the first and second dimensions of covariation. No association reached statistical 

significance.   
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Supplementary Figure 8: Distribution of biomarkers between the top half and the bottom half of the cohort 

along the second dimension of covariation. Each of the six biomarkers are represented and only complete data 

are displayed (n=1818, 1777, 768, 977, 1796, 1810 individual participants respectively). The centre of the 

boxes represent the median, their bounds represent the 25th and 75th centile and the lower and upper ends of 

whiskers represent the smallest/largest value, no further than 1.5 times the interquartile range from the boxplot 

respective end. 
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Supplementary Figure 9: Distribution of test scores between the top and the bottom half of the cohort 

along the second dimension of covariation for different items of the MoCA and the numerical part of the C-

PSQ score measured at the 6-months follow-up. Higher C-PSQ scores and lower MoCA scores represent 

more deficits. Only complete data are displayed (n=1837 individual participants for A-G and 1537, 1544 for 

H and I, respectively). The centre of the boxes represent the median, their bounds represent the 25th and 75th 

centile and the lower and upper ends of whiskers represent the smallest/largest value, no further than 1.5 

times the interquartile range from the boxplot respective end. 
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Supplementary Figure 10: Contingency tables showing the distributions of binary variables between the top 

and bottom halves of the cohort along the second dimension of covariation. This is represented for signs of 

occupational impact (i.e. difficulty working and occupational changes) measured at 6 and 12 months follow-

up and the 5 binary items of the C-PSQ score measured at the 6-months follow-up.  
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Supplementary Tables  

Supplementary Table 1: Baseline characteristics for the entire PHOSP cohort, the study cohort, and the 
study cohort at the 12 months’ follow-up.  

Cohort PHOSP cohort 
Study cohort 
with 6-month 

follow-up 

12-month follow-up 
 study cohort 

Number (N=6134) (N=1837) (N=626) 

DEMOGRAPHICS    

Age; mean (SD) 59.1 (13.5) 57.9 (12.4) 58.7 (12.2) 

Sex; n (%)    

  Female 3166 (51.6) 1060 (57.7) 385 (61.5) 

  Male 2130 (34.7) 673 (36.6) 221 (35.3) 

  Missing 838 (13.7) 104 (5.7) 20 (3.2) 

Race; n (%)    

  White 4135 (67.4) 1385 (75.4) 487 (77.8) 

  Mixed 77 (1.3) 26 (1.4) 10 (1.6) 

  Asian 518 (8.4) 217 (11.8) 79 (12.6) 

  Black 282 (4.6) 104 (5.7) 33 (5.3) 

  Other/Unknown 1122 (18.3) 105 (5.7) 17 (2.7) 

Education    

  None/Primary school 258 (4.2) 90 (4.9) 25 (4.0) 

  Secondary school 1545 (25.2) 550 (29.9) 185 (29.6) 

  Sixth form college 618 (10.1) 237 (12.9) 80 (12.8) 

  Vocational qualification 624 (10.2) 222 (12.1) 81 (12.9) 

  Undergraduate university degree 763 (12.4) 301 (16.4) 110 (17.6) 

  Postgraduate qualification 602 (9.8) 237 (12.9) 91 (14.5) 

  Prefer not to say 428 (7.0) 51 (2.8) 11 (1.8) 

  Missing 1296 (21.1) 149 (8.1) 43 (6.9) 

Income, n (%)    

  < £19,000 796 (13.0) 252 (13.7) 77 (12.3) 

  £19,001 - £26,000 564 (9.2) 207 (11.3) 76 (12.1) 

  £26,001 - £35,000 498 (8.1) 202 (11.0) 75 (12.0) 

  £35,001 - £48,000 519 (8.5) 200 (10.9) 69 (11.0) 

  > £48,001 936 (15.3) 439 (23.9) 159 (25.4) 

  Prefer not to say 1521 (24.8) 386 (21.0) 129 (20.6) 

  Missing 1300 (21.2) 151 (8.2) 41 (6.5) 

Is Married, n (%)    

  Yes 2870 (46.8) 1034 (56.3) 371 (59.3) 

  No 2083 (34.0) 669 (36.4) 217 (34.7) 

  Missing 1181 (19.3) 134 (7.3) 38 (6.1) 

English as the first language, n (%)    

  Yes 4152 (67.7) 1469 (80.0) 507 (81.0) 

  No 828 (13.5) 244 (13.3) 86 (13.7) 

  Missing 1154 (18.8) 124 (6.8) 33 (5.3) 

COMORBIDITIES, n (%)    

  Cardiovascular condition 2553 (41.6) 826 (45.0) 289 (46.2) 

  Cerebrovascular accident 215 (3.5) 79 (4.3) 27 (4.3) 

  Dementia 17 (0.3) < 10 < 10 
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  Parkinson's disease < 10 < 10 < 10 

  Neurological or psychiatric condition 971 (15.8) 332 (18.1) 100 (16.0) 

  Chronic condition 242 (3.9) 93 (5.1) 29 (4.6) 

  Diabetes 1139 (18.6) 366 (19.9) 133 (21.2) 

  Respiratory condition 1575 (25.7) 507 (27.6) 178 (28.4) 

  Rheumatological condition 854 (13.9) 285 (15.5) 97 (15.5) 

  Gastrointestinal condition 1044 (17.0) 391 (21.3) 131 (20.9) 

  Endocrine condition 471 (7.7) 147 (8.0) 49 (7.8) 

  Chronic kidney disease 272 (4.4) 72 (3.9) 22 (3.5) 

  Cancer 400 (6.5) 134 (7.3) 49 (7.8) 

  Infectious disease 145 (2.4) 38 (2.1) 13 (2.1) 
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Supplementary Table 2: Weights of the weighted combination representing the biomarker profile of the 
first dimension of covariation, relative weights (representing the correlation of each biomarker with the 
biomarker profile), and two-sided p-values (not adjusted for multiple comparisons) for each relative weight 
calculated using a permutation test. Note that the minimum p-value achievable with a permutation test with 
10,000 permutations is 0.0001. Some associations might have smaller p-values and would be reported as 
p=0.0001. 

 Weights Relative weight P-value  

D-dimer 0.052 0.079 0.0010 

Neutrophils -0.14 -0.11 0.0003 

Platelets -0.42 -0.14 0.0001 

CRP -0.78 0.032 0.17 

Fibrinogen 1.36 0.69 0.0001 

Lymphocytes 0.057 0.052 0.025 

 

 

Supplementary Table 3: Correlations and p-values (derived from permutation tests, two-sided, and not 
adjusted for multiple comparisons) between cognitive outcomes (including cognitive scores and signs of 
occupational impact at 6 and 12 months) and the cognitive profile of the first dimension (i.e. what is 
displayed in Fig. 2B of the main manuscript). The correlations and p-values are also provided for the 
association between cognitive outcomes and the dimension of covariation (i.e. the location of individuals 
along the dimension of covariation which is calculated as the mean between the cognitive and biomarker 
profile). Two-sided p-values (not adjusted for multiple comparisons) for each correlation were calculated 
using a permutation test. Note that the minimum p-value achievable with a permutation test with 10,000 
permutations is 0.0001. Some associations might have smaller p-values and would be reported as p=0.0001 

 
Correlation with  

the cognitive profile 
P value  

(Cognitive profile) 
Correlation with  

the dimension of covariation 
P value  

(Dimension of covariation) 
MoCA (6 months) -0.075 0.0012 -0.057 0.014 

MoCA (12 months) -0.16 < 0.0001 -0.12 0.0023 

Occupational change (6 months) 0.044 0.091 0.044 0.087 

Occupational change (12 months) 0.077 0.067 0.12 0.0024 

Difficulty working (6 months) 0.086 0.19 0.087 0.18 

Difficulty working (12 months) 0.054 0.4 0.049 0.44 

C-PSQ (6 months) 0.24 < 0.0001 0.19 0.0001 

C-PSQ (12 months) 0.11 0.0061 0.058 0.15 
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Supplementary Table 4: Weights of the weighted combination representing the biomarker profile of the 
second dimension of covariation, relative weights (representing the correlation of each biomarker with the 
biomarker profile), and two-sided p-values for each relative weight calculated using a permutation test (two-
sided and non-adjusted for multiple comparisons). Note that the minimum p-value achievable with a 
permutation test with 10,000 permutations is 0.0001. Some associations might have smaller p-values and 
would be reported as p=0.0001 

 Weight Relative weight P-value 

D-dimer 0.68 0.51 0.0001 

Neutrophils -0.29 -0.36 0.0001 

Platelets 0.3 0.16 0.0001 

CRP -0.76 -0.62 0.0001 

Fibrinogen -0.007 -0.35 0.0001 

Lymphocytes -0.26 -0.13 0.0001 

 

Supplementary Table 5: Correlations and p-values (derived from permutation tests, two-sided, and not 
adjusted for multiple comparisons) between cognitive outcomes (including cognitive scores and signs of 
occupational impact at 6 and 12 months) and the cognitive profile of the second dimension of covariation 
(i.e. what is displayed in Fig. 3B of the main manuscript). The correlations and p-values are also provided 
for the association between cognitive outcomes and the dimension of covariation (i.e. the location of 
individuals along the dimension of covariation which is calculated as the mean between the cognitive and 
biomarker profile). Two-sided p-values (not adjusted for multiple comparisons) for each correlation were 
calculated using a permutation test. Note that the minimum p-value achievable with a permutation test with 
10,000 permutations is 0.0001. Some associations might have smaller p-values and would be reported as 
p=0.0001 

 
Correlation with  

the cognitive profile 
P value  

(Cognitive profile) 
Correlation with  

the dimension of covariation 
P value  

(Dimension of covariation) 

MoCA (6 months) -0.039 0.095 -0.03 0.19 

MoCA (12 months) -0.078 0.051 -0.053 0.18 

Occupational change  
(6 months) 0.12  < 0.0001 0.096  0.0002 

Occupational change  
(12 months) 0.074 0.079 0.018 0.66 

Difficulty working  
(6 months) 0.24  0.0003 0.24  0.0003 

Difficulty working  
(12 months) 0.19 0.0018 0.097 0.12 

C-PSQ (6 months) 0.53  < 0.0001 0.41  0.0001 

C-PSQ (12 months) 0.35  < 0.0001 0.25  0.0001 
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Supplementary Table 6: Results of the mediation analysis wherein the biomarker profile was the 
independent variable, the cognitive profile was the dependent variable, and mediators were 14 different 
clinical scales capturing different aspect of participants’ health. Specifically, the table presents fractions 
explained by each mediator for the link between biomarker and cognitive profile alongside the 1st and 2nd 
mode of covariation, as well as the two-sided p-value testing the null hypothesis of no mediation. P-values 
were two-sided, not adjusted for multiple comparisons, and derived from non-parametric bootstrap with 
1000 bootstrap repetitions.   

 
Fraction explained [%]  

(first dimension) 
P value  

(first dimension) 
Fraction explained [%]  

(second dimension) 
P value  

(second dimension) 

PHQ-9 1.21 0.31 5.18 0.098 

GAD-7 0.92 0.35 1.49 0.65 

PCL-5 0.4 0.68 4.31 0.25 

Dyspnoea-12 0.3 0.73 8.63 <0.001 

GPPAQ occupational -0.25 0.58 0.082 0.9 

GPPAQ exercise -0.25 0.61 0.061 0.92 

GPPAQ PAI -0.54 0.4 0.13 0.76 

SARC-F 0.15 0.87 4.16 0.054 

FACIT 0.23 0.82 9.05 0.004 

SPPB 0.78 0.22 -0.41 0.72 

ISWT 0.089 0.81 0.57 0.7 

BPI severity 0.55 0.5 1.6 0.32 

BPI interference 0.76 0.4 3.72 0.086 

ISWT relative 0.38 0.53 0.28 0.87 
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Supplementary Table 7: Baseline characteristics from the EHR dataset in the cohorts hospitalised with 
COVID-19, and with high and low fibrinogen (and normal CRP), before and after propensity score matching.  

 

Hospitalised with 
COVID-19 

high fibrinogen 
(Unmatched) 

Hospitalised with 
COVID-19 

low fibrinogen 
(Unmatched) 

Hospitalised with 
COVID-19 

high fibrinogen 
(Matched) 

Hospitalised with 
COVID-19 

low fibrinogen 
(Matched) 

Total Number 1404 2542 1276 1276 

DEMOGRAPHICS 
    

Age; mean (SD) 48.8 (19.5) 44.5 (24.2) 48.1 (19.9) 48.7 (22.3) 

Sex; n (%) 
    

   Female 480 (34.2) 1259 (49.5) 474 (37.1) 488 (38.2) 

   Male 920 (65.5) 1283 (50.5) 802 (62.9) 788 (61.8) 

   Other 10 (0.7) 0 (0.0) 0 (0.0) 0 (0.0) 

Race; n (%) 
    

   White 607 (43.2) 1234 (48.5) 572 (44.8) 576 (45.1) 

   Black or African American 415 (29.6) 650 (25.6) 372 (29.2) 375 (29.4) 

   Asian 41 (2.9) 80 (3.1) 36 (2.8) 37 (2.9) 

   American Indian or Alaska Native 10 (0.7) 18 (0.7) 10 (0.8) 10 (0.8) 

   Native Hawaiian or Other Pacific Islander 10 (0.7) 10 (0.4) 10 (0.8) 10 (0.8) 

   Unknown 327 (23.3) 557 (21.9) 285 (22.3) 278 (21.8) 

Ethnicity; n (%) 
    

   Hispanic or Latino 361 (25.7) 430 (16.9) 294 (23.0) 307 (24.1) 

   Not Hispanic or Latino 923 (65.7) 1859 (73.1) 871 (68.3) 858 (67.2) 

   Unknown 120 (8.5) 253 (10.0) 111 (8.7) 111 (8.7) 
   Problems related to housing and economic 
circumstances 12 (0.9) 60 (2.4) 12 (0.9) 10 (0.8) 

COMORBIDITIES 
    

   Overweight and obesity 378 (26.9) 617 (24.3) 336 (26.3) 345 (27.0) 

Hypertensive disease; n (%) 
    

   Hypertensive diseases 494 (35.2) 921 (36.2) 451 (35.3) 454 (35.6) 

  Hypertensive diseases (deprecated 2018) 493 (35.1) 918 (36.1) 450 (35.3) 453 (35.5) 

Diabetes mellitus; n (%) 
    

  Type 1 diabetes mellitus 21 (1.5) 37 (1.5) 19 (1.5) 19 (1.5) 

  Type 2 diabetes mellitus 331 (23.6) 518 (20.4) 292 (22.9) 298 (23.4) 

Chronic lower respiratory diseases; n (%) 
    

   Asthma 127 (9.0) 264 (10.4) 116 (9.1) 110 (8.6) 

   Bronchiectasis 10 (0.7) 12 (0.5) 10 (0.8) 10 (0.8) 

   Bronchitis, not specified as acute or chronic 27 (1.9) 55 (2.2) 24 (1.9) 22 (1.7) 

   Emphysema 24 (1.7) 32 (1.3) 17 (1.3) 20 (1.6) 

   Other chronic obstructive pulmonary disease 58 (4.1) 134 (5.3) 54 (4.2) 54 (4.2) 

   Simple and mucopurulent chronic bronchitis 10 (0.7) 10 (0.4) 10 (0.8) 10 (0.8) 

   Unspecified chronic bronchitis 10 (0.7) 11 (0.4) 10 (0.8) 10 (0.8) 

Nicotine dependence 111 (7.9) 248 ( 9.8) 101 (7.9) 105 (8.2) 

Psychiatric comorbidities; n (%) 
    

   Anxiety disorders 185 (13.2) 440 (17.3) 175 (13.7) 172 (13.5) 

   Substance misuse 164 (11.7) 373 (14.7) 149 (11.7) 149 (11.7) 

   Mood disorders 148 (10.5) 333 (13.1) 135 (10.6) 136 (10.7) 

   Psychotic disorders 28 (2.0) 64 (2.5) 23 (1.8) 21 (1.6) 

Heart disease; n (%) 
    

   Ischemic heart diseases 144 (10.3) 301 (11.8) 133 (10.4) 150 (11.8) 

   Other forms of heart disease 343 (24.4) 712 (28.0) 317 (24.8) 297 (23.3) 

Chronic kidney diseases; n (%) 
    

   Chronic kidney disease (CKD) 95 (6.8) 206 (8.1) 88 (6.9) 89 (7.0) 
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   Hypertensive chronic kidney disease 61 (4.3) 107 (4.2) 54 (4.2) 60 (4.7) 

Chronic liver diseases; n (%) 
    

   Alcoholic liver disease 10 (0.7) 18 (0.7) 10 (0.8) 10 (0.8) 

   Chronic hepatitis, not elsewhere classified 10 (0.7) 10 (0.4) 10 (0.8) 10 (0.8) 

   Chronic passive congestion of liver 10 (0.7) 10 (0.4) 10 (0.8) 10 (0.8) 

   Fatty (change of) liver, not elsewhere classified 40 (2.8) 84 (3.3) 37 (2.9) 32 (2.5) 

   Fibrosis and cirrhosis of liver 10 (0.7) 50 (2.0) 10 (0.8) 10 (0.8) 

   Hepatic failure, not elsewhere classified 22 (1.6) 55 (2.2) 18 (1.4) 21 (1.6) 

   Other specified diseases of liver 17 (1.2) 40 (1.6) 17 (1.3) 16 (1.3) 

   Portal hypertension 10 (0.7) 26 (1.0) 10 (0.8) 10 (0.8) 

Cerebral infarction 44 (3.1) 156 (6.1) 44 (3.4) 51 (4.0) 

Dementia; n (%) 
    

   Alzheimer's disease 10 (0.7) 20 (0.8) 10 (0.8) 10 (0.8) 

   Dementia in other diseases classified elsewhere 10 (0.7) 23 (0.9) 10 (0.8) 10 (0.8) 

   Dementia with Lewy bodies 0 (0.0) 10 (0.4) 0 (0.0) 0 (0.0) 

   Frontotemporal dementia 10 (0.7) 0 (0.0) 0 (0.0) 0 (0.0) 

   Unspecified dementia 15 (1.1) 59 (2.3) 15 (1.2) 18 (1.4) 

   Vascular dementia 10 (0.7) 10 (0.4) 10 (0.8) 10 (0.8) 

Neoplasms; n (%) 
    

   Malignant neoplasms of lymphoid, hematopoietic 
and related tissue 16 (1.1) 75 (3.0) 16 (1.3) 19 (1.5) 

   Neoplasms (any including benign) 151 (10.8) 380 (14.9) 145 (11.4) 137 (10.7) 

Organ transplant; n (%) 
    

   Liver Transplantation Procedures 0 (0.0) 10 (0.4) 0 (0.0) 0 (0.0) 

   Renal Transplantation Procedures 10 (0.7) 10 (0.4) 10 (0.8) 10 (0.8) 

Psoriasis 12 (0.9) 20 (0.8) 10 (0.8) 10 (0.8) 

Rheumatoid arthritis; n (%) 
    

   Other rheumatoid arthritis 21 (1.5) 29 (1.1) 17 (1.3) 18 (1.4) 

   Rheumatoid arthritis with rheumatoid factor 10 (0.7) 10 (0.4) 10 (0.8) 10 (0.8) 

Systemic lupus erythematosus (SLE) 10 (0.7) 13 (0.5) 10 (0.8) 10 (0.8) 

Disorders involving the immune mechanism 40 (2.8) 115 (4.5) 35 (2.7) 35 (2.7) 

MEDICATIONS 
    

COVID-19 vaccine; n (%) 
    

   Pfizer 10 (0.7) 10 (0.4) 10 (0.8) 10 (0.8) 

   Moderna 0 (0.0) 10 (0.4) 0 (0.0) 0 (0.0) 

   Janssen 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

   Not specified 10 (0.7) 37 (1.5) 10 (0.8) 10 (0.8) 

Antidepressants; n (%) 
    

   Any 168 (12.0) 393 (15.5) 158 (12.4) 158 (12.4) 

   Fluvoxamine 10 (0.7) 0 (0.0) 0 (0.0) 0 (0.0) 

Lithium 10 (0.7) 10 (0.4) 10 (0.8) 10 (0.8) 

Antipsychotics; n (%) 
    

   Any 63 (4.5) 151 (5.9) 57 (4.5) 58 (4.5) 

   Clozapine 0 (0.0) 10 (0.4) 0 (0.0) 0 (0.0) 
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Supplementary Table 8: Baseline characteristics from the EHR dataset in the cohorts hospitalised with 
COVID-19, and with high and low D-dimer, before and after propensity score matching.  

 

Hospitalised with 
COVID-19 

High D-dimer 
(Unmatched) 

Hospitalised with 
COVID-19 

Low D-dimer 
(Unmatched) 

Hospitalised with 
COVID-19 

High D-dimer 
(Matched) 

Hospitalised with 
COVID-19 

Low D-dimer 
(Matched) 

Total Number 8207 6330 5722 5722 

DEMOGRAPHICS 
    

Age; mean (SD) 54.7 (19.6) 52.5 (17.4) 52.7 (19.6) 53.0 (17.4) 

Sex; n (%) 
    

   Female 3583 (43.7) 3054 (48.2) 2610 (45.6) 2645 (46.2) 

   Male 4614 (56.2) 3276 (51.8) 3112 (54.4) 3077 (53.8) 

   Other 10 (0.1) 0 (0.0) 0 (0.0) 0 (0.0) 

Race; n (%) 
    

   White 4446 (54.2) 4252 (67.2) 3704 (64.7) 3709 (64.8) 

   Black or African American 1948 (23.7) 1107 (17.5) 1024 (17.9) 1071 (18.7) 

   Asian 398 (4.8) 190 (3.0) 215 (3.8) 188 (3.3) 

   American Indian or Alaska Native 49 (0.6) 50 (0.8) 43 (0.8) 38 (0.7) 

   Native Hawaiian or Other Pacific Islander 22 (0.3) 19 (0.3) 19 (0.3) 18 (0.3) 

   Unknown 1344 (16.4) 712 (11.2) 717 (12.5) 698 (12.2) 

Ethnicity; n (%) 
    

   Hispanic or Latino 1805 (22.0) 1348 (21.3) 1264 (22.1) 1251 (21.9) 

   Not Hispanic or Latino 6084 (74.1) 4739 (74.9) 4231 (73.9) 4255 (74.4) 

   Unknown 318 (3.9) 243 (3.8) 227 (4.0) 216 (3.8) 
   Problems related to housing and economic 
circumstances 75 (0.9) 94 (1.5) 66 (1.2) 60 (1.0) 

COMORBIDITIES 
    

   Overweight and obesity 1766 (21.5) 1770 (28.0) 1438 (25.1) 1426 (24.9) 

Hypertensive disease; n (%) 
    

   Hypertensive diseases 3120 (38.0) 2431 (38.4) 2145 (37.5) 2127 (37.2) 

  Hypertensive diseases (deprecated 2018) 3105 (37.8) 2422 (38.3) 2136 (37.3) 2120 (37.0) 

Diabetes mellitus; n (%) 
    

  Type 1 diabetes mellitus 111 (1.4) 94 (1.5) 74 (1.3) 83 (1.5) 

  Type 2 diabetes mellitus 1900 (23.2) 1408 (22.2) 1245 (21.8) 1246 (21.8) 

Chronic lower respiratory diseases; n (%) 
    

   Asthma 586 (7.1) 656 (10.4) 498 (8.7) 514 (9.0) 

   Bronchiectasis 40 (0.5) 18 (0.3) 17 (0.3) 18 (0.3) 

   Bronchitis, not specified as acute or chronic 157 (1.9) 218 (3.4) 144 (2.5) 151 (2.6) 

   Emphysema 148 (1.8) 108 (1.7) 89 (1.6) 97 (1.7) 

   Other chronic obstructive pulmonary disease 448 (5.5) 396 (6.3) 326 (5.7) 337 (5.9) 

   Simple and mucopurulent chronic bronchitis 25 (0.3) 26 (0.4) 19 (0.3) 18 (0.3) 

   Unspecified chronic bronchitis 29 (0.4) 33 (0.5) 21 (0.4) 24 (0.4) 

Nicotine dependence 549 (6.7) 518 (8.2) 418 (7.3) 418 (7.3) 

Psychiatric comorbidities; n (%) 
    

   Anxiety disorders 1020 (12.4) 1091 (17.2) 818 (14.3) 832 (14.5) 

   Substance misuse 825 (10.1) 721 (11.4) 592 (10.3) 589 (10.3) 

   Mood disorders 816 ( 9.9) 879 (13.9) 653 (11.4) 663 (11.6) 

   Psychotic disorders 145 (1.8) 119 (1.9) 100 (1.7) 99 (1.7) 

Heart disease; n (%) 
    

   Ischemic heart diseases 945 (11.5) 676 (10.7) 607 (10.6) 593 (10.4) 

   Other forms of heart disease 2101 (25.6) 1619 (25.6) 1422 (24.9) 1421 (24.8) 

Chronic kidney diseases; n (%) 
    

   Chronic kidney disease (CKD) 702 (8.6) 531 (8.4) 446 (7.8) 437 (7.6) 
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   Hypertensive chronic kidney disease 311 (3.8) 155 (2.4) 157 (2.7) 148 (2.6) 

Chronic liver diseases; n (%) 
    

   Alcoholic liver disease 53 (0.6) 10 (0.2) 10 (0.2) 10 (0.2) 

   Chronic hepatitis, not elsewhere classified 10 (0.1) 10 (0.2) 10 (0.2) 10 (0.2) 

   Chronic passive congestion of liver 29 (0.4) 16 (0.3) 14 (0.2) 15 (0.3) 

   Fatty (change of) liver, not elsewhere classified 248 (3.0) 289 (4.6) 204 (3.6) 215 (3.8) 

   Fibrosis and cirrhosis of liver 84 (1.0) 61 (1.0) 51 (0.9) 46 (0.8) 

   Hepatic failure, not elsewhere classified 69 (0.8) 13 (0.2) 10 (0.2) 13 (0.2) 

   Other specified diseases of liver 128 (1.6) 121 (1.9) 96 (1.7) 84 (1.5) 

   Portal hypertension 34 (0.4) 10 (0.2) 10 (0.2) 10 (0.2) 

Cerebral infarction 233 (2.8) 173 (2.7) 151 (2.6) 140 (2.4) 

Dementia; n (%) 
    

   Alzheimer's disease 67 (0.8) 36 (0.6) 28 (0.5) 34 (0.6) 

   Dementia in other diseases classified elsewhere 84 (1.0) 46 (0.7) 42 (0.7) 42 (0.7) 

   Dementia with Lewy bodies 10 (0.1) 10 (0.2) 10 (0.2) 10 (0.2) 

   Frontotemporal dementia 10 (0.1) 0 (0.0) 0 (0.0) 0 (0.0) 

   Unspecified dementia 191 (2.3) 101 (1.6) 93 (1.6) 94 (1.6) 

   Vascular dementia 22 (0.3) 22 (0.3) 18 (0.3) 14 (0.2) 

Neoplasms; n (%) 
    

   Malignant neoplasms of lymphoid, hematopoietic 
and related tissue 75 (0.9) 48 (0.8) 48 (0.8) 43 (0.8) 

   Neoplasms (any including benign) 988 (12.0) 904 (14.3) 724 (12.7) 724 (12.7) 

Organ transplant; n (%) 
    

   Liver Transplantation Procedures 10 (0.1) 0 (0.0) 0 (0.0) 0 (0.0) 

   Renal Transplantation Procedures 10 (0.1) 0 (0.0) 0 (0.0) 0 (0.0) 

Psoriasis 58 (0.7) 46 (0.7) 42 (0.7) 41 (0.7) 

Rheumatoid arthritis; n (%) 
    

   Other rheumatoid arthritis 104 (1.3) 86 (1.4) 63 (1.1) 71 (1.2) 

   Rheumatoid arthritis with rheumatoid factor 21 (0.3) 20 (0.3) 13 (0.2) 17 (0.3) 

Systemic lupus erythematosus (SLE) 42 (0.5) 31 (0.5) 24 (0.4) 27 (0.5) 

Disorders involving the immune mechanism 198 (2.4) 250 (3.9) 164 (2.9) 183 (3.2) 

MEDICATIONS 
    

COVID-19 vaccine; n (%) 
    

   Pfizer 50 (0.6) 53 (0.8) 37 (0.6) 39 (0.7) 

   Moderna 10 (0.1) 10 (0.2) 10 (0.2) 10 (0.2) 

   Janssen 10 (0.1) 10 (0.2) 10 (0.2) 10 (0.2) 

   Not specified 135 (1.6) 59 (0.9) 49 (0.9) 53 (0.9) 

Antidepressants; n (%) 
    

   Any 1151 (14.0) 1187 (18.8) 935 (16.3) 938 (16.4) 

   Fluvoxamine 13 (0.2) 10 (0.2) 10 (0.2) 10 (0.2) 

Lithium 14 (0.2) 10 (0.2) 10 (0.2) 10 (0.2) 

Antipsychotics; n (%) 
    

   Any 425 (5.2) 348 (5.5) 284 (5.0) 301 (5.3) 

   Clozapine 10 (0.1) 10 (0.2) 10 (0.2) 10 (0.2) 
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Supplementary Table 9: Baseline characteristics from the EHR dataset in the cohorts hospitalised before the 
COVID-19 pandemic (i.e. without COVID-19), and with high and low fibrinogen, before and after propensity 
score matching.  

 

 

Other  
hospitalisation 
high fibrinogen 
(Unmatched) 

Other  
hospitalisation  
low fibrinogen 
(Unmatched) 

Other 
hospitalisation  
high fibrinogen 

(Matched) 

Other 
hospitalisation  
low fibrinogen 

(Matched) 

Total Number 6786 34139 6782 6782 

DEMOGRAPHICS 
    

Age; mean (SD) 40.4 (22.5) 40.6 (25.1) 40.4 (22.5) 41.2 (23.9) 

Sex; n (%) 
    

   Female 3124 (46.0) 16417 (48.1) 3123 (46.0) 3144 (46.4) 

   Male 3652 (53.8) 17677 (51.8) 3649 (53.8) 3629 (53.5) 

   Other 10 (0.1) 45 (0.1) 10 (0.1) 10 (0.1) 

Race; n (%) 
    

   White 3864 (56.9) 21263 (62.3) 3864 (57.0) 3898 (57.5) 

   Black or African American 1682 (24.8) 6517 (19.1) 1678 (24.7) 1670 (24.6) 

   Asian 159 (2.3) 1016 (3.0) 159 (2.3) 157 (2.3) 

   American Indian or Alaska Native 75 (1.1) 349 (1.0) 75 (1.1) 81 (1.2) 

   Native Hawaiian or Other Pacific Islander 18 (0.3) 72 (0.2) 18 (0.3) 18 (0.3) 

   Unknown 988 (14.6) 4922 (14.4) 988 (14.6) 958 (14.1) 

Ethnicity; n (%) 
    

   Hispanic or Latino 849 (12.5) 4304 (12.6) 848 (12.5) 866 (12.8) 

   Not Hispanic or Latino 5235 (77.1) 25663 (75.2) 5232 (77.1) 5256 (77.5) 

   Unknown 702 (10.3) 4172 (12.2) 702 (10.4) 660 ( 9.7) 
   Problems related to housing and economic 
circumstances 92 (1.4) 444 (1.3) 92 (1.4) 91 (1.3) 

COMORBIDITIES 
    

   Overweight and obesity 1420 (20.9) 5142 (15.1) 1418 (20.9) 1436 (21.2) 

Hypertensive disease; n (%) 
    

   Hypertensive diseases 3270 (48.2) 14217 (41.6) 3266 (48.2) 3242 (47.8) 

  Hypertensive diseases (deprecated 2018) 3265 (48.1) 14189 (41.6) 3261 (48.1) 3238 (47.7) 

Diabetes mellitus; n (%) 
    

  Type 1 diabetes mellitus 413 (6.1) 1343 (3.9) 411 (6.1) 410 (6.0) 

  Type 2 diabetes mellitus 1579 (23.3) 6377 (18.7) 1575 (23.2) 1574 (23.2) 

Chronic lower respiratory diseases; n (%) 
    

   Asthma 795 (11.7) 3348 ( 9.8) 794 (11.7) 783 (11.5) 

   Bronchiectasis 111 (1.6) 367 (1.1) 109 (1.6) 104 (1.5) 

   Bronchitis, not specified as acute or chronic 286 (4.2) 1066 (3.1) 284 (4.2) 273 (4.0) 

   Emphysema 233 (3.4) 851 (2.5) 231 (3.4) 246 (3.6) 

   Other chronic obstructive pulmonary disease 567 (8.4) 2538 (7.4) 564 (8.3) 558 (8.2) 

   Simple and mucopurulent chronic bronchitis 42 (0.6) 147 (0.4) 42 (0.6) 48 (0.7) 

   Unspecified chronic bronchitis 56 (0.8) 203 (0.6) 55 (0.8) 51 (0.8) 

Nicotine dependence 1149 (16.9) 5062 (14.8) 1147 (16.9) 1130 (16.7) 

Psychiatric comorbidities; n (%) 
    

   Anxiety disorders 1738 (25.6) 6872 (20.1) 1734 (25.6) 1706 (25.2) 

   Substance misuse 1725 (25.4) 7734 (22.7) 1722 (25.4) 1669 (24.6) 

   Mood disorders 1523 (22.4) 6381 (18.7) 1521 (22.4) 1515 (22.3) 

   Psychotic disorders 240 (3.5) 1047 (3.1) 240 (3.5) 237 (3.5) 

Heart disease; n (%) 
    

   Ischemic heart diseases 1513 (22.3) 6846 (20.1) 1510 (22.3) 1498 (22.1) 

   Other forms of heart disease 3336 (49.2) 14972 (43.9) 3332 (49.1) 3233 (47.7) 



 35 

Chronic kidney diseases; n (%) 
    

   Chronic kidney disease (CKD) 1316 (19.4) 5004 (14.7) 1313 (19.4) 1308 (19.3) 

   Hypertensive chronic kidney disease 867 (12.8) 3084 (9.0) 865 (12.8) 861 (12.7) 

Chronic liver diseases; n (%) 
    

   Alcoholic liver disease 66 (1.0) 977 (2.9) 66 (1.0) 61 (0.9) 

   Chronic hepatitis, not elsewhere classified 28 (0.4) 177 (0.5) 28 (0.4) 30 (0.4) 

   Chronic passive congestion of liver 195 (2.9) 904 (2.6) 194 (2.9) 196 (2.9) 

   Fatty (change of) liver, not elsewhere classified 344 (5.1) 1479 (4.3) 344 (5.1) 335 (4.9) 

   Fibrosis and cirrhosis of liver 160 (2.4) 1887 (5.5) 160 (2.4) 151 (2.2) 

   Hepatic failure, not elsewhere classified 343 (5.1) 2042 (6.0) 342 (5.0) 299 (4.4) 

   Other specified diseases of liver 447 (6.6) 2107 (6.2) 447 (6.6) 447 (6.6) 

   Portal hypertension 83 (1.2) 1308 (3.8) 83 (1.2) 74 (1.1) 

Cerebral infarction 723 (10.7) 4293 (12.6) 723 (10.7) 666 ( 9.8) 

Dementia; n (%) 
    

   Alzheimer's disease 14 (0.2) 77 (0.2) 14 (0.2) 16 (0.2) 

   Dementia in other diseases classified elsewhere 30 (0.4) 127 (0.4) 30 (0.4) 28 (0.4) 

   Dementia with Lewy bodies 10 (0.1) 21 (0.06) 10 (0.1) 10 (0.1) 

   Frontotemporal dementia 10 (0.1) 10 (0.03) 10 (0.1) 10 (0.1) 

   Unspecified dementia 67 (1.0) 354 (1.0) 67 (1.0) 65 (1.0) 

   Vascular dementia 26 (0.4) 98 (0.3) 26 (0.4) 34 (0.5) 

Neoplasms; n (%) 
    

   Malignant neoplasms of lymphoid, hematopoietic 
and related tissue 1064 (15.7) 3103 (9.1) 1062 (15.7) 1060 (15.6) 

   Neoplasms (any including benign) 2363 (34.8) 9496 (27.8) 2360 (34.8) 2297 (33.9) 

Organ transplant; n (%) 
    

   Liver Transplantation Procedures 23 (0.3) 251 (0.7) 23 (0.3) 21 (0.3) 

   Renal Transplantation Procedures 34 (0.5) 230 (0.7) 34 (0.5) 31 (0.5) 

Psoriasis 90 (1.3) 376 (1.1) 90 (1.3) 95 (1.4) 

Rheumatoid arthritis; n (%) 
    

   Other rheumatoid arthritis 219 (3.2) 1012 (3.0) 219 (3.2) 237 (3.5) 

   Rheumatoid arthritis with rheumatoid factor 40 (0.6) 136 (0.4) 40 (0.6) 44 (0.6) 

Systemic lupus erythematosus (SLE) 269 (4.0) 1205 (3.5) 269 (4.0) 282 (4.2) 

Disorders involving the immune mechanism 862 (12.7) 2915 (8.5) 859 (12.7) 826 (12.2) 

MEDICATIONS 
    

COVID-19 vaccine; n (%) 
    

   Pfizer 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

   Moderna 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

   Janssen 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

   Not specified 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

Antidepressants; n (%) 
    

   Any 2472 (36.4) 10308 (30.2) 2468 (36.4) 2537 (37.4) 

   Fluvoxamine 10 (0.1) 35 (0.1) 10 (0.1) 10 (0.1) 

Lithium 23 (0.3) 124 (0.4) 23 (0.3) 26 (0.4) 

Antipsychotics; n (%) 
    

   Any 1354 (20.0) 4624 (13.5) 1351 (19.9) 1349 (19.9) 

   Clozapine 10 (0.1) 19 (0.06) 10 (0.1) 10 (0.1) 
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Supplementary Table 10: Baseline characteristics from the EHR dataset in the cohorts hospitalised before 
the COVID-19 pandemic (i.e. without COVID-19), and with high and low D-dimer, before and after 
propensity score matching.  

 

Other 
 hospitalisation 
High D-dimer 
(Unmatched) 

Other  
hospitalisation  
Low D-dimer 
(Unmatched) 

Other 
hospitalisation  
High D-dimer 

(Matched) 

Other 
hospitalisation  
Low D-dimer 

(Matched) 

Total Number 16099 12148 11129 11129 

DEMOGRAPHICS 
    

Age; mean (SD) 47.4 (23.0) 49.2 (20.1) 49.1 (22.1) 48.8 (20.5) 

Sex; n (%) 
    

   Female 8607 (53.5) 6799 (56.0) 6109 (54.9) 6112 (54.9) 

   Male 7459 (46.3) 5349 (44.0) 5020 (45.1) 5017 (45.1) 

   Other 33 (0.2) 0 (0.0) 0 (0.0) 0 (0.0) 

Race; n (%) 
    

   White 9158 (56.9) 7702 (63.4) 6902 (62.0) 6919 (62.2) 

   Black or African American 4133 (25.7) 2511 (20.7) 2446 (22.0) 2417 (21.7) 

   Asian 415 (2.6) 208 (1.7) 204 (1.8) 204 (1.8) 

   American Indian or Alaska Native 136 (0.8) 120 (1.0) 108 (1.0) 107 (1.0) 

   Native Hawaiian or Other Pacific Islander 42 (0.3) 31 (0.3) 30 (0.3) 30 (0.3) 

   Unknown 2215 (13.8) 1576 (13.0) 1439 (12.9) 1452 (13.0) 

Ethnicity; n (%) 
    

   Hispanic or Latino 1826 (11.3) 1284 (10.6) 1138 (10.2) 1209 (10.9) 

   Not Hispanic or Latino 12414 (77.1) 9872 (81.3) 9055 (81.4) 8945 (80.4) 

   Unknown 1859 (11.5) 992 (8.2) 936 (8.4) 975 (8.8) 
   Problems related to housing and economic 
circumstances 320 (2.0) 359 (3.0) 271 (2.4) 292 (2.6) 

COMORBIDITIES 
    

   Overweight and obesity 3336 (20.7) 3357 (27.6) 2765 (24.8) 2769 (24.9) 

Hypertensive disease; n (%) 
    

   Hypertensive diseases 7854 (48.8) 6569 (54.1) 5813 (52.2) 5774 (51.9) 

  Hypertensive diseases (deprecated 2018) 7838 (48.7) 6558 (54.0) 5800 (52.1) 5764 (51.8) 

Diabetes mellitus; n (%) 
    

  Type 1 diabetes mellitus 868 (5.4) 919 (7.6) 725 (6.5) 729 (6.5) 

  Type 2 diabetes mellitus 3806 (23.6) 3519 (29.0) 3022 (27.2) 2971 (26.7) 

Chronic lower respiratory diseases; n (%) 
    

   Asthma 2064 (12.8) 2221 (18.3) 1751 (15.7) 1777 (16.0) 

   Bronchiectasis 192 (1.2) 192 (1.6) 154 (1.4) 156 (1.4) 

   Bronchitis, not specified as acute or chronic 824 (5.1) 976 (8.0) 739 (6.6) 742 (6.7) 

   Emphysema 549 (3.4) 495 (4.1) 419 (3.8) 430 (3.9) 

   Other chronic obstructive pulmonary disease 1946 (12.1) 1895 (15.6) 1553 (14.0) 1595 (14.3) 

   Simple and mucopurulent chronic bronchitis 119 (0.7) 114 (0.9) 88 (0.8) 91 (0.8) 

   Unspecified chronic bronchitis 149 (0.9) 169 (1.4) 124 (1.1) 128 (1.1) 

Nicotine dependence 2849 (17.7) 2850 (23.5) 2338 (21.0) 2339 (21.0) 

Psychiatric comorbidities; n (%) 
    

   Anxiety disorders 3835 (23.8) 3811 (31.4) 3133 (28.2) 3154 (28.3) 

   Substance misuse 3979 (24.7) 3721 (30.6) 3129 (28.1) 3109 (27.9) 

   Mood disorders 3634 (22.6) 3616 (29.8) 2929 (26.3) 2972 (26.7) 

   Psychotic disorders 673 (4.2) 599 (4.9) 491 (4.4) 504 (4.5) 

Heart disease; n (%) 
    

   Ischemic heart diseases 3615 (22.5) 3411 (28.1) 2888 (25.9) 2878 (25.9) 

   Other forms of heart disease 7297 (45.3) 5864 (48.3) 5244 (47.1) 5227 (47.0) 

Chronic kidney diseases; n (%) 
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   Chronic kidney disease (CKD) 2872 (17.8) 1971 (16.2) 1846 (16.6) 1829 (16.4) 

   Hypertensive chronic kidney disease 1851 (11.5) 1242 (10.2) 1194 (10.7) 1165 (10.5) 

Chronic liver diseases; n (%) 
    

   Alcoholic liver disease 437 (2.7) 171 (1.4) 181 (1.6) 169 (1.5) 

   Chronic hepatitis, not elsewhere classified 74 (0.5) 57 (0.5) 49 (0.4) 48 (0.4) 

   Chronic passive congestion of liver 362 (2.2) 257 (2.1) 239 (2.1) 236 (2.1) 

   Fatty (change of) liver, not elsewhere classified 825 (5.1) 795 (6.5) 625 (5.6) 658 (5.9) 

   Fibrosis and cirrhosis of liver 756 (4.7) 362 (3.0) 365 (3.3) 346 (3.1) 

   Hepatic failure, not elsewhere classified 778 (4.8) 228 (1.9) 228 (2.0) 227 (2.0) 

   Other specified diseases of liver 974 (6.0) 765 (6.3) 653 (5.9) 664 (6.0) 

   Portal hypertension 464 (2.9) 162 (1.3) 162 (1.5) 158 (1.4) 

Cerebral infarction 1322 (8.2) 1079 (8.9) 962 (8.6) 963 (8.7) 

Dementia; n (%) 
    

   Alzheimer's disease 61 (0.4) 26 (0.2) 21 (0.2) 26 (0.2) 

   Dementia in other diseases classified elsewhere 86 (0.5) 53 (0.4) 47 (0.4) 46 (0.4) 

   Dementia with Lewy bodies 10 (0.06) 12 (0.1) 10 (0.09) 10 (0.09) 

   Frontotemporal dementia 10 (0.06) 10 (0.08) 10 (0.09) 10 (0.09) 

   Unspecified dementia 244 (1.5) 186 (1.5) 164 (1.5) 170 (1.5) 

   Vascular dementia 55 (0.3) 38 (0.3) 31 (0.3) 37 (0.3) 

Neoplasms; n (%) 
    

   Malignant neoplasms of lymphoid, hematopoietic and 
related tissue 1469 (9.1) 850 (7.0) 802 (7.2) 831 (7.5) 

   Neoplasms (any including benign) 4563 (28.3) 3663 (30.2) 3211 (28.9) 3211 (28.9) 

Organ transplant; n (%) 
    

   Liver Transplantation Procedures 94 (0.6) 14 (0.1) 18 (0.2) 14 (0.1) 

   Renal Transplantation Procedures 71 (0.4) 31 (0.3) 31 (0.3) 31 (0.3) 

Psoriasis 220 (1.4) 207 (1.7) 158 (1.4) 164 (1.5) 

Rheumatoid arthritis; n (%) 
    

   Other rheumatoid arthritis 658 (4.1) 529 (4.4) 459 (4.1) 457 (4.1) 

   Rheumatoid arthritis with rheumatoid factor 93 (0.6) 69 (0.6) 65 (0.6) 59 (0.5) 

Systemic lupus erythematosus (SLE) 733 (4.6) 441 (3.6) 402 (3.6) 417 (3.7) 

Disorders involving the immune mechanism 1357 (8.4) 953 (7.8) 872 (7.8) 860 (7.7) 

MEDICATIONS 
    

COVID-19 vaccine; n (%) 
    

   Pfizer 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

   Moderna 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

   Janssen 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

   Not specified 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

Antidepressants; n (%) 
    

   Any 6441 (40.0) 5260 (43.3) 4623 (41.5) 4641 (41.7) 

   Fluvoxamine 21 (0.1) 24 (0.2) 17 (0.2) 19 (0.2) 

Lithium 96 (0.6) 98 (0.8) 77 (0.7) 82 (0.7) 

Antipsychotics; n (%) 
    

   Any 2908 (18.1) 2110 (17.4) 1857 (16.7) 1904 (17.1) 

   Clozapine 21 (0.1) 24 (0.2) 18 (0.2) 21 (0.2) 
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