
928
Received July 12, 2020
Accepted for publication July 27, 2020

Introduction

It was early December 2019 that atypical cases of 
pneumonia were described due to a previously unknown 
pathogen in Wuhan city, China (1). The pathogen was 
identified as a novel, positive-sense single-stranded, enveloped 
RNA virus that has a close similarity with SARS-CoV and 
named SARS-CoV-2 (2). The associated disease was then 
named as Coronavirus disease 2019 (Covid-19). It rapidly 
spread through the World, becoming a pandemic and global 
health emergency, which affected over 10 million people with 
a death toll of more than 500 thousand by July 2020 (3). While 
the disease has been relatively controlled in some regions, when 
considered globally, it is still in the acceleration phase (3). It 
is a new disease, and our clinical understanding of the disease 

relies on the studies that report its clinical course and associated 
factors.  The early reports in this regard came from China, 
where the disease started from and continued with Europe and 
the US in line with its spread pattern. Older adults have been 
continuously reported to be at higher risk for adverse outcomes 
of Covid-19 (4-6). However, the specific information about 
older patients is limited despite their significant involvement 
with the disease (6-12). 

Our hospital is a major teaching hospital. We identified the 
first Covid-19 case in Turkey in Istanbul city on March 11, 
2020, in the emergency clinic of our university hospital. Since 
then, our center has become a pandemic hospital followed by 
the many others in Turkey. Istanbul has been the major center 
of the pandemic in Turkey with the highest number of Covid-
19 cases from the beginning of the pandemic in the country 
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were male. There were 104 (28.7%) patients ≥65 years of age. More than half of the patients (58%) had one 
or more chronic comorbidity. The three most common presenting symptoms in the older patients were fatigue/
myalgia (89.4%), dry cough (72.1%), and fever (63.5%). Cough and fever were significantly less prevalent in 
older adults compared to younger patients (p=0.001 and 0.008, respectively). Clinically severe pneumonia was 
present in 31.5% of the study population being more common in older adults (49% vs. 24.4%) (p<0.001). The 
laboratory parameters that were significantly different between the older and younger adults were as follows: 
the older patients had significantly higher CRP, D-dimer, TnT, pro-BNP, procalcitonin levels, higher prevalence 
of lymphopenia, neutrophilia, increased creatinine, and lower hemoglobin, ALT, albumin level (p<0.05). In the 
radiological evaluation, more than half of the patients (54.6%) had moderate-severe pneumonia, which was more 
prevalent in older patients (66% vs. 50%) (p=0.006). The adverse outcomes were significantly more prevalent 
in older adults compared to the younger patients (ICU admission, 28.8% vs. 8.9%; mortality, 23.1% vs. 4.3%, 
p<0.001).  Among the triage evaluation parameters, the only factor associated with higher mortality was the 
presence of clinically severe pneumonia on admission (Odds Ratio=12.3, 95% confidence interval=2.7-55.5, 
p=0.001). Conclusion:  Older patients presented with more prevalent chronic comorbidities, less prevalent 
symptomatology but more severe respiratory signs and laboratory abnormalities than the younger patients. 
Among the triage assessment factors, the clinical evaluation of pulmonary involvement came in front to help 
clinicians to stratify the patients for mortality risk.
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as it is a crossroad between Europe and Asia, an international 
hub. Istanbul is also the most crowded city in the country, with 
a population number of about 15 million, higher than many 
European countries (13). Istanbul has been reported to have 
more than half (54.8%) of all of the cases in Turkey as of June 
28, 2020 (14).  There are differences between countries in 
terms of, e.g. demographics, comorbidities, and also in actions 
taken during the pandemic. These may reflect as differences 
in presenting clinical features and outcomes (5). Our center 
has been one of the most crowded centers in the pandemic 
era in Turkey. In this report, we aimed to describe clinical 
characteristics and early outcomes of the older Covid-19 
patients consecutively hospitalized in our center comparatively 
with the younger patients. A secondary aim was to analyze the 
triage factors that were related to the in-hospital mortality of 
older adults.   

Material and Methods

In this retrospective observational study, we included the 
hospitalized patients aged ≥18 years with confirmed Covid-
19 from March 11, 2020 to May 11, 2020. All patients were 
followed until meeting the outcome measure, death, or 
discharge from the hospital with recovery.  

We recorded demographic information, associated 
comorbidities presenting clinical, laboratory, and radiological 
characteristics on admission from the electronic medical 
records. In our center, after the World Health Organization 
(WHO)’s declaration of Covid-19 as a public emergency 
with international concern on January 30, 2020, all of the 
patients with respiratory symptoms and/or fever were directed 
to the emergency clinic. All patients were first evaluated in 
the triage room, where they were assessed in a structured 
manner involving Covid-19 directed history taking and 
measurements of the body temperature, pulse rate, respiration 
rate, blood pressure, and room air peripheral oxygen saturation 
(SaO2). The history included inquiries on the Covid-19 
classical symptoms (i.e., fever, cough and dyspnea), myalgia/
fatigue, contact history, and international travel history. After 
observation and reports that Covid-19 patients occasionally 
complained from diarrhea, nausea/vomiting, loss of smell 
and taste symptoms, these symptoms were also considered 
as potential symptoms of the disease and included in the 
structured history on March 25, 2020. The patients that 
were identified as suspected Covid-19 cases have undergone 
nasopharyngeal and oropharyngeal swab specimen collection 
for real-time reverse-transcriptase–polymerase-chain-reaction 
(RT-PCR) examination, routine laboratory examination, and 
chest x-ray. Laboratory confirmation (RT-PCR examination) 
of SARS-CoV-2 was performed at the official public health 
care laboratory till March 30, 2020, and consequently at our 
institution certified in this process. RT-PCR assays were carried 
out in accordance with the protocol defined by the WHO (15). 
Laboratory examination included complete blood count, blood 

chemistry (liver and renal function tests, LDH, albumin), CRP, 
ferritin, D-dimer, high sensitive troponin T (TnT), N-terminal 
pro-brain natriuretic peptide (pro-BNP) and procalcitonin. In 
all hospitalized patients with confirmed Covid-19, low dose 
pulmonary computerized tomography (CT) was also performed 
at baseline if there were no contraindication (i.e., pregnancy). 
Pulmonary CT images were evaluated by a structured manner 
by the attending radiologists that have taken care of the Covid-
19 pandemic patients. Covid-19 related CT findings were 
classified as mild to moderate or severe, as described elsewhere 
(16). Additionally, we evaluated the clinical severity of Covid-
19 pneumonia on admission, considering the respiration rate, 
peripheral oxygen saturation, and dyspnea identified by the 
attending physician. The patients that had resting respiration 
rate ≥30/min or room air peripheral oxygen saturation <90% 
or dyspnea (identified by the use of accessory respiration 
muscles at rest) were designated as clinically severe pneumonia 
according to the diagnostic and treatment guidelines for 
SARS-CoV-2 issued by the Turkish National Scientific 
Committee (17).  The need for oxygen support was assessed 
by the presence of resting oxygen saturation in the room air 
<93% (17). Body temperature was assessed by a noncontact 
infrared thermometer from the forehand. Fever was defined 
as temperature >38.3°C. The temperatures between 37.8-38.3 
°C were defined as subfebrile. The cut-offs of the laboratory 
parameters were designated by the local laboratory thresholds.

Hospitalization criteria: Hospitalization criteria were 
defined by the national scientific board Covid-19 diagnosis 
and treatment guideline-directed by the ministry of health 
(17). Accordingly,  the patients that had respiration rate ≥30/
min, room air SaO2 <90%; moderate or severe pneumonia 
on pulmonary imaging; and/or laboratory results associated 
with a worse prognosis on admission (lymphocyte <0.8 
x109/L, CRP >40 mg/L, ferritin >500 ng/mL or D-dimer 
>1000 ug/L), and/or the patients that had mild pneumonia 
but associated chronic comorbidities (e.g. cardiovascular 
diseases, diabetes mellitus, hypertension, cancer, chronic 
lung diseases, immunosuppression etc.) and/or older age (≥50 
years) have been hospitalized (17). The treatment schedule 
of the hospitalized patients was decided by a constant team 
and composed of mainly supportive treatment. The additional 
treatments included hydroxychloroquine, azithromycin, ± 
oseltamivir, anticoagulant/antiaggregant treatments, antiviral 
treatments (lopinavir/ritonavir, favipiravir), anti-inflammatory 
treatments (steroid, tocilizumab, anakinra), antibiotics largely in 
concordance with the recommended treatment schedule of the 
national scientific board.

Admission to the intensive care unit (ICU) and the outcome 
measure: discharge from hospital or death were recorded from 
the electronic medical records. We recorded the times between 
the potential earliest date of symptom onset to hospitalization, 
hospitalization to ICU admission, length of ICU stay, and 
length of hospital stay, as applicable. 

The study was approved by the institutional review board 
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Table 1
Baseline demographic and clinical characteristics of the hospitalized Covid-19 patients stratified by age

Characteristic All Patients (n=362) 
(100%)

<65 y (n=258) 
(71.3%)

≥65 y (n=104) 
(28.7%)

p

Age 56 (46-67) 50 (42-57) 73 (68-81) <0.001*

Sex 0.74

Male 224 (61.9%) 161 (62.4%) 63 (60.6%)

Female 138 (38.1%) 97 (37.6%) 41 (39.4%)

International travel history 6 (1.7%) 5 (1.9%) 1 (1%) 0.67

Contact history 134 (37%) 104 (40.3%) 30 (28.8%) 0.04*

Smoker 36 (9.9%) 34 (13.2%) 2 (1.9%) 0.001*

Alcohol 2 (0.6%) none 2 (1.9%) 0.08

Co-morbidities

Any 210 (58%) 126 (48.8%) 84 (80.8%) <0.001*

Hypertension 138 (38.1%) 73 (28.3%) 65 (62.5%) <0.001*

COPD/asthma 41 (11.3%) 25 (9.7%) 16 (15.4%) 0.12

Coronary heart disease 37 (10.2%) 11 (4.3%) 26 (25%) <0.001*

Congestive heart failure 19 (5.2%) 3 (1.2%) 16 (15.4%) <0.001*

Cerebrovascular disease 7 (1.9%) 3 (1.2%) 4 (3.8%) 0.10

Chronic renal failure 8 (2.2%) 5 (1.9%) 3 (2.9%) 0.69

Liver disease 4 (1.1%) 1 (0.4%) 3 (2.9%) 0.07

Malignancy 27 (7.5%) 12 (4.7%) 15 (14.4%) 0.001*

Immunosupression 18 (5%) 13 (5%) 5 (4.8%) 0.92

Number of co-morbidities Symptoms 1 (0-2) 0 (0-1) 2 (1-2.7) <0.001*

Fever 265 (73.2%) 199 (77.1%) 66 (63.5%) 0.008*

Cough 304 (84%) 227 (88%) 77 (74%) 0.001*

Dry cough 294 (81.2%) 219 (84.9%) 75 (72.1%) 0.005*

Dyspnea 158 (43.6%) 106 (41.1%) 52 (50%) 0.12

Fatigue/myalgia 328 (90.6%) 235 (91.1%) 93 (89.4%) 0.62

Sputum production 10 (2.8%) 8 (3.1%) 2 (1.9%) 0.73

Nausea (n=340) 59 (17.4%) 47 (18.2%) 12 (12.9%) 0.18

Diarrhea (n=340) 47 (13.8%) 36 (14%) 11 (11.8%) 0.51

Loss of smell/taste (n=340) 26 (7.6%) 23 (9.3%) 3 (3.2%) 0.068

Signs

Body temperature (ºC) 37.2 (36.5-38.2) 37.2 (36.5-38.2) 37.3 (36.5-38.2) 0.80

Fever (>38.3ºC) 71 (19.6%) 53 (20.5%) 18 (17.3%) 0.48

Subfebrile temperature (37.8-38.3ºC) 49 (13.5%) 28 (10.9%) 21 (20.2%) 0.02*

Dyspnea (use of accessory muscles) 113 (31.2%) 62 (24%) 51 (49%) <0.001*

Respiration rate (/min) 18 (16-23) 18 (16-22) 20 (18-26) <0.001*

Respiration rate

≥30/ min 25 (6.9%) 11 (4.3%) 14 (13.5%) 0.002*

SaO2 (%) 96 (93-97) 96 (94-98) 94 (89-96) <0.001*

SaO2<90% 13 (13%) 21 (8.1%) 26 (25%) <0.001*

Pulse rate (/min) 94 (86-105) 94 (88-105) 95 (84.2-102) 0.30

Need for oxygen support (SaO2< 93%) 74 (20.4%) 38 (14.7%) 36 (34.6%) <0.001*

Clinically severe pneumonia 114 (31.5%) 63 (24.4%) 51 (49%) <0.001*

Time from first symptom to hospitalization (d) 5 (3-7) 5 (3-7) 5 (3-7) 0.42

Data are given as median (interquartile range) for the continuous variables and as counts (%) for the categorical variables; COPD: chronic obstructive pulmonary disease, d: days, min: 
minute, SaO2: oxygen saturation; *statistically significant
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Table 1
General characteristics of the subjects by sex and age

Characteristics Full sample (n=4125) Men (n=1748) Women (n=2377) P value for sex
Mean age (SD) 69.2 (6.8) 69.7 (7.0) 68.8 (6.6) 0.001
Mean height m (SD) 1.56 (0.09) 1.63 (0.08) 1.51 (0.07) 0.001
Mean body mass kg (SD) 65.3 (13.0) 68.3 (12.4) 63.3 (13.0) 0.001
Mean BMI kg/m2 (SD) 27.5 (5.0) 26.2 (4.0) 28.4 (5.4) 0.001
Socioeconomic status, % 
Level I-II (low) 75.1 78.2 73.0 0.001
Level III-IV (middle) 23.9 21.3 25.7
Level V-VI (high) 1.0 0.6 1.3
Urbanicity, %
Urban 78.4 74.3 81.3 0.001
Rural 21.6 25.7 18.7
Ethnic group, %
Indigenous 6.9 9.1 5.4 0.010
Black “mulato” or Afro-Colombian 9.4 10.6 8.5
White 31.6 29.2 33.2
Others* 52.1 51.1 52.9
Frailty health status, %
Fried criteria
Nonfrail 8.1 11.6 5.4 0.001
Pre-frail 63.7 67.8 60.6
Frail 28.2 20.6 34.0
FRAIL scale*
Nonfrail 41.2 48.1 36.3 0.001
Pre-frail 54.4 49.7 57.7
Frail, % 4.4 2.2 6.0
Specific subjective memory complaints, % 12.2 13.2 12.2 0.318
Mild dementia, % 6.6 4.9 7.8 0.001
Falls, % 29.6 22.9 34.5 0.001
Drug use, % 72.1 62.7 78.6 0.001
Smoking status 10.4 15.5 6.9 0.001
Alcohol intake 13.7 24.8 5.9 0.001
Physical activity “proxy” 19.6 24.8 15.9 0.001
Medical conditions (presence), %
Hypertension 53.3 45.7 59.0 0.001
Cardiovascular diseases 15.8 13.6 17.5 0.001
Stroke 1.5 1.6 1.4 0.335
Diabetes 15.8 13.6 17.5 0.001
Cancer 4.6 3.9 5.1 0.076
Respiratory diseases 9.9 8.6 10.8 0.009
Osteo-arthrosis 26.2 15.3 34.3 0.001
Osteoporosis 10.9 4.0 16.1 0.001
Physical performance 
Mean SPPB score (SD) 8.8 (1.9) 9.3 (1.9) 8.5 (1.9) 0.001
Mean gait speed, m/s (SD) 0.76 (0.25) 0.81 (0.26) 0.72 (0.23) 0.001
Mean grip strength, kg (SD) 21.1 (8.1) 27.0 (7.7) 17.0 (5.2) 0.001
Low grip strength, % 70.8 63.5 76.2 0.001
Mean five times sit to stand test, s (SD) 13.7 (6.5) 13.2 (6.4) 14.1 (6.5) 0.001
Data are presented as mean (SD) or percentage of participants. SD, standard deviation; BMI, Body mass index. * Others (mestizo, gitano/ROM, etc). *n=3771
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(number: 2020/747). The data were collected for routine clinical 
practice and handled anonymously.

Statistical Analysis
We expressed continuous variables as medians and 

interquartile ranges. Categorical variables were given as 
counts and percentages. Two groups were compared with 
Mann Whitney U test when necessary. Chi-square test with 
Yates correction and Fisher’s exact test was used for 2X2 
contingency tables when appropriate for non-numerical data. 
Correlations between numerical parameters were analyzed 
with Spearman’s rho correlation test. We made univariate and 
multivariate regression analyses (Cox survival and logistic 
regression, backward LR method) to analyze factors associated 
with mortality in older adults. In the regression analyses, 
we included the variables that were significantly associated 
with mortality in the univariate analyses and were clinically 
significant. The multicollinearity among the possible regression 
analyses independent variables were checked with Spearman 
or Kendall’s tau-b correlation analyses. The variables that were 
detected having multicollinearity in between were not analyzed 

in the same regression models. In the regression analyses, as 
there were a high number of variables associated with mortality 
in the univariate analyses, two events per predictor variable 
were used in regression analyses (18). p values less than 0.05 
were accepted as significant. The significance of the regression 
analyses was checked, and the significance of the logistic 
regression was further evaluated by Hosmer and Lemeshow 
test. We used SPSS (statistical package for social sciences) for 
Windows 15.0 program for data analyses.       

Results

Baseline demographics and clinical characteristics
We outlined the baseline demographic and clinical 

characteristics of the patients stratified by age in Table 1. 
There were 362 patients with laboratory-confirmed Covid-19 
hospitalized in the study period. The date at which the outcome 
measure (death or discharge from hospital) was completed 
was June 02, 2020. The median age was 56 years (interquartile 
range [IQR], 46-67; range, 21-90), and 224 (61.9%) were 
male. There were 104 (28.7%) patients ≥65 years of age. The 

Table 2
Parameters of the ROC analysis for the diagnostic performance of SPPB in identifying high risk for frailty phenotype and geriatric syndromes 

for community-dwelling older adults by sex

Parameter Frailty by Fried et al. Frailty by FRAIL Scale 

Men AUC (SE) 0.742 (0.0156) 0.744 (0.0572)

95% CI 0.719-0.763 0.722-0.766

P-value <0.0001 <0.0001

Youden index 0.3828 0.3572

Cut-off ≤ 8 ≤ 8

Sensitivity (95% CI) 60.24 (54.7-65.6) 65.00 (48.8-84.6)

Specificity (95% CI) 78.03 (75.6-80.3) 70.72 (68.4-73.0)

+LR (95% CI) 2.74 (2.4-3.1) 2.22 (1.6-3.1)

−LR (95% CI) 0.51 (0.5-0.6) 0.49 (0.3-0.9)

+PV (95% CI) 41.6 (37.1-46.1) 2.7 (1.5-4.7)

−PV (95% CI) 88.1 (86.3-90.2) 99.4 (98.7-99.7)

Women AUC (SE) 0.690 (0.0122) 0.703 (0.0272)

95% CI 0.670 to 0.710 0.683 to 0.723

P value <0.0001 <0.0001

Youden index 0.2819 0.3067

Cut-off ≤ 7 ≤ 7

Sensitivity (95% CI) 46.67 (42.9-50.4)  57.14 (47.1-68.8)  

Specificity (95% CI) 81.52 (79.4-83.5) 73.52 (71.5-75.5)

+LR (95% CI) 2.53 (2.2-2.9) 2.16 (1.8-2.6)

−LR (95% CI) 0.65 (0.6-0.7) 0.58 (0.5-0.7)

+PV (95% CI) 56.5 (52.4-60.6) 10.3 (7.9-13.0)

−PV (95% CI) 74.8 (72.5-77.0) 97.0 (96.0-97.8)

AUC: area under the curve; SE: standard error; CI: confidence interval; LR (+): positive likelihood ratio; LR (−): negative likelihood ratio.
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Table 2
Laboratory and radiological findings of the hospitalized Covid-19 patients at hospital admission stratified by age

Characteristic All Patients (n=362)
(100%)

<65 y (n=258)
(71.3%)

≥65 y  (n=104)
(28.7%)

p

White blood cell count, ×109/L† 6.1 (4.8-7.7) 6.1 (4.8-7.5) 6.0 (4.6-8.4) 0.62

< 4 ×109/L 40 (11.0%) 31 (12%) 9 (8.7%) 0.35

>10 ×109/L 47 (13%) 30 (11.6%) 17 (16.3%) 0.22

Neutrophil count, ×109/L† 4.1 (3.2-5.8) 4.1 (3.2-5.5) 4.3 (3.2-6.4) 0.17

> 7.7 ×109/L 104 (28.7%) 31 (12%) 22 (21.2%) 0.02*

Lymphocyte count, ×109/L† 1.1 (0.8-1.5) 1.2 (0.9-1.6) 0.9 (0.7-1.4) <0.001*

<1 ×109/L 145 (40.1%) 85 (32.9%) 60 (57.7%) <0.001*

Hemoglobin (g/L) 132 (120-143) 134 (124-145) 125 (114-138) 0.001*

Platelet count, ×109/L† 204.5 (159.1-267.9) 197 (158-252.2) 215 (162.7-297.5) 0.2

<150 ×109/L 64 (17.7%) 45 (17.4%) 19 (18.3%) 0.85

<100 ×109/L 13 (3.6%) 9 (3.5%) 4  (3.8%) 1

ALT (U/L)† 24 (15-37.2) 27.5 (18-40.2) 19 (12-28) <0.001*

ALT> 45  U/l 60 (16.6%) 50 (19.4%) 10 (9.6%) 0.02*

AST (U/L)† 29 (21-43) 29 (22-42) 28.5 (19-49) 0.70

AST> 42 U/l 91 (25.1%) 64 (24.8%) 27 (26%) 0.81

Creatinine (umol/L)† 90 (70-110) 90 (70-100) 90 (77-120) 0.11

>104 umol/L 100 (27.6%) 61 (23.6%) 39 (37.5%) 0.008*

LDH (U/L)† 256 (206-332) 256 (204-320) 253 208-363) 0.93

LDH> 250 U/l 195 (53.9%) 141 (54.7%) 54 (51.9%) 0.63

Albumin (g/L)† 40 (36-44) 42 (38-44) 37 (33-41) <0.001*

<35 g/L 60 (16.6%) 27 (10.5%) 33 (31.7%) <0.001*

CRP (mg/L) 47 (18.7-91) 43.5 (16.7-79) 61 (34-154) <0.001*

CRP> 5 mg/L† 343(94.8%) 245 (95%) 98 (94.2%) 0.77

CRP> 40 mg/L‡ 206 (56.9%) 137 (53.1%) 69 (66.3%) 0.02*

Ferritin (ng/mL) 336 (163.7-707) 316 (164-638) 427 (159-798) 0.17

Ferritin> 500 ng/mL‡ 126 (34.4%) 83 (32.2%) 43 (41.3%) 0.09

D-dimer (ug/L) 750 (480-1312.5) 655 (430-1000) 1245 (740-2615) <0.001*

D-dimer >550 ug/l† 252 (69.6%) 162 (62.8%) 90 (86.5%) <0.001*

D-dimer> 1000 ug/l‡ 125 (34.5%) 63 (24.4%) 62 (59.6%) <0.01*

TnT (pg/ml) 6 (3-13) 4 (3-8) 17.5 (8-31.7) <0.001*

TnT >14 pg/ml† 81 (22.4%) 25 (9.7%) 56 (53.8%) <0.001*

Pro-BNP (pg/ml) 84 (28-348) 54.5 (23-134) 566 (137-1796) <0.001*

ProBNP >125 pg/ml † 146 (40.3%) 66 (25.6%) 80 (76.9%) <0.001*

Procalcitonin (ng/mL) 0.08 (0.05-0.16) 0.07 (0.05-0.14) 0.12 (0.06-0.26) <0.001

Procalcitonin> 0.5 ng/ml† 27 (7.5%) 13 (5%) 14 (13.5%) 0.006*

CT Findings (n= 355) (abnormal CT results) 0.006*

Mild pneumonia 161 (45.4%) 126 (50%) 35 (34%) 

Moderate-severe pneumonia 194 (54.6%) 126 (50%) 68 (66%)

Data are given as median (interquartile range) for the continuous variables and as counts (%) for the categorical variables; The cut-offs of the laboratory parameters were designated by † 
the local laboratory thresholds and ‡ the suggestion of diagnostic and treatment guidelines for SARS-CoV-2 issued by the Turkish National Scientific Committee directed by the Turkish 
Ministry of Health (17); Admission laboratory studies were selected to be included here based on their relevance to the characterization of Covid-19 patients (5); CT: computerized tomo-
graphy, ProBNP: N-terminal pro-brain natriuretic peptide, TnT: high sensitive troponin T; *statistically significant
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median age for older adults (≥65 years) was 73 years (IQR, 
68-81 range, 65-90). More than half of the patients (58%) 
had chronic comorbidity. The older patients had significantly 
more prevalent hypertension, diabetes mellitus, coronary heart 
disease, congestive heart failure, malignancy, a higher number 
of accompanying comorbidities and less prevalent smoking 
history (p<0.01 for all). Contact history was present in 37% of 
the population, older adults reporting significantly less contact 
history than the younger adults (28.8% vs 40.3%, p=0.04). 
Fatigue/myalgia (90.6%), dry cough (81.2%), and fever 
(73.2%) were the three most common presenting symptoms in 
the study population with the prevalence in the older patients as 
89.4%, 72.1%, and 63.5%, respectively. Cough and fever were 
significantly less prevalent in older adults compared to younger 
patients (p=0.001 and 0.008, respectively). A higher percentage 
of the older adults complained of dyspnea at presentation, 
but the prevalence was not statistically different across the 
age groups (50% vs. 41.1%, p=0.12). Median time from first 
symptom to hospitalization was 5 days (IQR, 3-7 days), and this 
was constant across the age groups. In the triage assessment, 
clinically severe pneumonia was present in 31.5% of the study 
population, and it was more common in older adults (49% 
vs. 24.4%) (p<0.001). In line with this finding, respiration 
rate per minute was higher, room air SaO2% was lower in the 
older adults with significantly higher rates of patients having 
respiration rate ≥30/min, SaO2 <90% and requiring the use of 
accessory respiratory muscles among older adults (p<0.001 
for all). While triage body temperature and fever prevalence 
were not different across the older and younger patients, the 
prevalence of subfebrile temperature was also higher in the 
older adults (20.2% vs. 10.9%, p=0.002).      

Laboratory and radiological findings at hospital admission
Table 2 shows the laboratory and radiological findings 

at hospital admission stratified by age. In the overall study 
population, lymphopenia was a prominent feature of the 
infection, 40.1% had lymphocyte <1x109/L, neutrophilia was 

present in 28.7%, leukopenia and leukocytosis were each 
present in 10-15%, and platelet <100x109 in only 3.6%.  CRP 
was >40 mg/L in more than half of the patients (56.9%), 
D-dimer was higher than 1000 ug/L and ferritin was higher 
than 500 ng/mL in about 1/3 patients (34.5% and 34.4%, 
respectively ), pro-BNP was elevated in 40.3%, TnT was 
elevated in about 1/5 patients (22.4%), and procalcitonin was 
elevated in 7.5%.  LDH was increased in half of the patients 
(53.9%), creatinine was increased in 27.6%, ALT and AST 
was increased in 16.6% and 25.1%. The laboratory parameters 
that were significantly different between the older and younger 
adults were as follows: the older patients had significantly 
higher CRP, D-dimer, TnT, pro-BNP, procalcitonin levels, 
higher prevalence of lymphopenia, neutrophilia, increased 
creatinine, and lower hemoglobin, ALT, albumin levels (Table 
2).  Chest CT was performed in almost all patients [358 (98.9%) 
patients] except for four patients who were pregnant. 355 
(99.2%) patients had pneumonic infiltration. In more than half 
of the patients (54.6%), there was moderate-severe pneumonia. 
Moderate-severe pneumonia was more prevalent among older 
patients (66% vs 50%) (p=0.006). 

Outcome and Follow-up Characteristics
Outcome and follow-up characteristics are outlined in 

Table 3. ICU admission and death occurred in 14.6% (n=53) 
and 9.7% (n=35) of the patients, respectively. The adverse 
outcomes were significantly more prevalent in older adults 
compared to the younger patients (ICU admission, 28.8% 
vs. 8.9%; mortality, 23.1% vs. 4.3%, p<0.001 for all). Time 
from hospitalization to ICU was similar in older and younger 
patients (median, 2 days), but the length of hospital stay was 
significantly longer in the older adults (median 10 vs. 8 days, 
p=0.01).  In the patients that admitted to ICU, length of ICU 
stay was also higher in the older adults (36.5 days vs. 15 days). 
This difference was not statistically different, probably due to 
the lower number of patients admitted to ICU, but close to the 
significance level (p=0.06). 

Table 3
Outcome and follow-up characteristics of the hospitalized Covid-19 patients stratified by age

Characteristic All Patients (n=362)
(100%)

<65 y (n=258)
(71.3%)

≥65 y (n=104)
(28.7%)

p

Outcome measures

Admission to ICU 53 (14.6%) 23 (8.9%) 30 (28.8%) <0.001*

Exitus 35 (9.7%) 11 (4.3%) 24 (23.1%) <0.001*

The time between (days)

  hospitalization to ICU admission 2 (0.5-6) 2 (0-8) 2 (1-5.2)  1

(n=53) (n=23) (n=30)

Length of hospital stay (days) (n=362) 8.5 (6-13) 8 (6-12) 10 (6-18) 0.01*

ICU duration (days) (n=53) 26 (10.5-46.5) 15 (7-35) 36.5 (14.2-48.2) 0.06

(n=53) (n=23) (n=30)

Data are given as median (interquartile range) for the continuous variables and as counts (%) for the categorical variables; ICU: intensive care unit; *statistically significant



THE JOURNAL OF NUTRITION, HEALTH & AGING

J Nutr Health Aging
Volume 24, Number 9, 2020

935

Factors associated with death in older adults
Among 104 hospitalized older adults, 24 (23.1%) died in 

the hospital follow-up. In the univariate analyses of the factors 
on admission, the factors associated with mortality were the 
absence of cough and presence of dyspnea by history; the 
presence of clinically severe pneumonia and its components 
(dyspnea, higher respiration rate, lower room air peripheral 
SaO2, higher pulse rate) on physical examination, and by 
laboratory examination; the presence of CRP >40 mg/L, higher 
D-dimer, TnT, pro-BNP, LDH, ALT, and lower albumin levels 
according to the laboratory thresholds, serum creatinine level 
and presence of moderate-severe pneumonia in CT (p<0.05 
for all). None of the comorbidities was specifically associated 
with mortality nor the number of comorbidities. After checking 
for multicollinearity, the presence of dyspnea and components/
indicators of the clinically severe pneumonia was not included 
in the regression. The covariates that were included in 
regression analyses were the presence of cough, clinically 
severe pneumonia on admission, presence of CRP >40 mg/L, 
higher D-dimer, TnT, pro-BNP, LDH, ALT, and lower albumin 
levels, serum creatinine and presence of moderate-severe 
pneumonia on CT.  We ran Cox-regression analyses at first, 
but the model was not significant (p=0.08). Therefore, we 
performed a logistic regression analysis. The significance of 
the logistic regression was acceptable (R2= 0.961 (Hosmer 
and Lemeshow test), Model x2 (8)=2.5; p<0.001). Among 
the triage evaluation parameters, the only factor associated 
with higher mortality was the presence of clinically severe 
pneumonia on admission (Odds Ratio=12.3, 95% confidence 
interval=2.7-55.5, p=0.001).

Table 4
Logistic regression analyses for factors associated with death 

in older adults (Backward LR method)

Characteristic Odds 
Ratio

95% Confidence 
Interval

p

Clinically severe pneumonia on admission 12.3 (2.7-55.5) 0.001*

Increased ALT (>45 U/L) 2.3 (0.5-10.7) 0.27

Increased D-dimer (>550 ug/L) 0 0 0.99

Serum creatinine (mg/dL) 1.7 0.97-3.0 0.06

Dependent variable: death; Independent variables: presence of cough, clinically severe 
pneumonia on admission, presence of CRP> 40 mg/L, higher d-dimer, high sensitive 
troponin T, N-terminal pro-brain natriuretic peptide, LDH, ALT, and lower albumin 
levels by laboratory thresholds, serum creatinine and presence of moderate-severe 
pneumonia on computerized tomography; (R2= 0.961 (Hosmer and Lemeshov test), 
Model x2 (8)=2.5; p<0.001); *statistically significant difference

Discussion 

From the beginning of the pandemic, older adults have been 
more seriously affected by the outcomes of Covid-19. As an 
example, death over 60 years old accounted for 81% of the total 
deaths in China (6). In Turkey, cases ≥65 years constituted 11% 
of the confirmed infections. The overall death rate was 2.6%, 

but 70% of the overall deaths were in people aged 65 years or 
older (14). Despite the vulnerability of the older population, 
specific information about the clinical characteristics of the 
disease in older adults is limited in the literature (6-12). To 
our knowledge, only seven studies were focusing on older 
adults, all reported from China. The older patient numbers 
ranged between 18 and 60 in three studies (10-12), 105-136 
in two of them (8, 9), and 204-339 patients in the two more 
comprehensive studies (6, 7). All the studies that included 
>100 older adults set the cut-off for older adults as 60 years. 
In this study, we included 104 older patients ≥65 years, which 
accounted for 28.7% of hospitalized patients in the study 
period. Therefore, this study aimed to be one of the studies, 
including a high number of older adults among studies focusing 
on older adults and thereby add data to increase our knowledge 
on clinical characteristics of Covid-19 in this group. 

As reported in the other studies, the older adults had more 
prevalent associated comorbidities compared to the younger 
patients, hypertension (62.5%), diabetes mellitus (32.7%), 
coronary heart disease (25%) being the top three comorbidities. 
Of note, hypertension and diabetes were more common in this 
study than in all of the Chinese studies of older adults with 
Covid-19 which were between 27.8%-48.4% and 7.9-25.7%, 
respectively, This may be due to ethnical differences in the 
prevalences of these chronic diseases probably reflecting the 
lower prevalence of hypertension and diabetes among Chinese 
people compared to the nonhispanic whites (19, 20). Older 
adults had less prevalent contact history, and this is probably 
due to the early isolation of older adults starting from the 
beginning of the pandemic. This reflects that older adults are 
more prone to develop the infection with lower microorganism 
load, probably indicating that asymptomatic infectious patients 
were an important source of Covid-19 infection in older adults.     

The most common presenting symptoms were similar across 
the age groups as fatigue/myalgia, dry cough, and fever being 
89.4%, 72.1%, and 63.5% in the older adults. Dyspnea was also 
very prevalent, affecting half of the older adults. Dry cough 
and fever are, in general, the two most common symptoms of 
Covid-19 in older adults, reported between 33.3-69.1% and 
40.4-94.5% in the reports in China. In our structured history, 
we asked for fatigue and/or myalgia together, and this symptom 
was the most common presenting symptom differing from 
the other reports. Cough and fever were less prevalent, and 
subfebrile fever at the triage was more prevalent in older adults, 
probably reflecting the decreased host response-ability in the 
elderly. However, in a study including 136 older adults ≥60 
years of age, fever was more prevalent among older adults (8). 
Thus, this is not a consistent finding and needs to be addressed 
in future studies.  Importantly, clinically severe pneumonia 
which was identified by the presence of triage respiration 
rate ≥30/min or resting room air peripheral oxygen saturation 
<90% or dyspnea (detected by use of accessory respiration 
muscles at rest) was present in about half of the older adults 
(49%). It was significantly more prevalent than in the younger 
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patients (24.4%), while the time from the first symptom to 
hospitalization was not different. Admission of older adults 
with severe clinical disease compared to younger adults is also 
a constant finding across the studies (8, 10-12). As the time 
from the first symptom to hospitalization was not different 
between the older and younger adults, these results indicate that 
the infection probably displays a more rapid course in older 
adults. Another factor may be, as we found less common fever 
and cough among older adults, the older adults might have had 
progression of the disease before being symptomatic classically.    

The common laboratory findings of the hospitalized 
Covid-19 patients at the triage were significantly elevated 
CRP (>40 mg/L), high pro-BNP and LDH, lymphopenia, 
high ferritin and D-dimer levels, neutrophilia, high creatinine, 
AST, TnT levels and presence of moderate-severe pneumonic 
infiltration in descending order (Table 2). The significantly 
different laboratory findings between the older and younger 
patients were also indicators of more severe involvement with 
more prevalent abnormalities in the laboratory evaluation i.e. 
CRP, D-dimer, TnT, pro-BNP, procalcitonin, lymphopenia, 
neutrophilia, creatinine, hemoglobin, ALT, albumin and more 
prevalent moderate-severe pneumonia (66% vs. 50%) on CT. 
Our findings are in accordance with the other studies (8, 11, 12)

The mortality rate was 9.7% in the total study population, 
which has a median age of 56 years. The mortality rate was 
much higher in older patients compared with the younger 
counterparts (23.1% vs. 4.3%, p<0.001). The ICU admission, as 
an indicator of severe disease, was 14.6% in the general study 
population, and this was also much more prevalent in the older 
adults (28.8% vs. 8.9%, p<0.001) occurring at a median of 2 
days after hospitalization. These figures also reflect the rapid 
course and more prevalent adverse outcomes of the Covid-19 
in older adults, which is in line with the previous recent studies 
(8, 12). The fatality rate among older adults has been reported 
higher as 37.3%  in which the authors noted that most of the 
patients had to be isolated at home without medical support due 
to lack of in-patient hospital beds (7). This point is, therefore, 
important suggesting that again, earlier supportive measures 
may improve prognosis in older adults.

In this study, we analyzed the triage factors that were 
related to the in-hospital mortality of older adults. The older 
adults that died had many significant abnormal laboratory 
findings reflecting more extensive involvement of the 
disease and associated with poor prognosis suggested in the 
published Covid-19 literature (e.g., higher inflammatory 
markers, a variety of biochemical abnormalities, and presence 
of moderate-severe pneumonia in CT). This data can help 
physicians in stratifying patients with higher and lower risk 
according to the triage assessment. Of note, in the multivariate 
analysis, the only factor at triage assessment related to mortality 
was the presence of clinically severe pneumonia on admission. 
This is valuable as it supports the general medical principle 
that the clinical evaluation of the patient is more important than 
the laboratory examinations in medical assessment. This result 

has also been reported indirectly, as the presence of dyspnea 
was an independent correlate of mortality in the studies that 
could have performed multivariate analysis for correlates of 
mortality in the older adults (6, 7, 12). It seems that the more 
extensive pulmonary involvement on presentation reflected by 
the presence of dyspnea, tachypnea, and low oxygen saturation, 
is probably the main driver of the fatality in the course of this 
disease. Our findings, together with the others, support the 
suggestion that older adults should be evaluated carefully for 
early diagnosis of the disease, which may hopefully reduce 
mortality rates by the introduction of supportive respiratory 
measures earlier (7, 12). On the other hand, other studies 
noted some additional factors, with some differences between 
each other associated with higher mortality, e.g., older age, 
male gender, neutrophilia, lymphopenia, elevated troponin or 
D-dimer levels, underlying chronic diseases, cardiovascular 
diseases, chronic obstructive pulmonary disease, elevated 
creatinine and procalcitonin levels (6, 7, 12).   

This study has several limitations. It is a single-center 
retrospective study with a limited patient number, and we 
considered only the triage factors but not included the progress 
data and treatment modalities. However, it was the aim of 
this study to describe the presenting clinical characteristics 
of Covid-19 on admission and among them to identify the 
factors associated with higher mortality among older adults. 
Follow-up data that could enable clinicians to stratify patients 
as having lower or higher risk likely present, but this was 
beyond the scope of this study. While we did not include 
treatment details, as the treatments were managed by a constant 
team, a significant difference between the management of the 
patients was unlikely but could not be eliminated by the study 
design. An important strength of the study is, we introduced 
a structured approach to the triage patients, and therefore, 
there is no missing data except for the data on less frequent 
potential presenting symptoms of the infection (loss of smell/
taste and gastrointestinal symptoms). Also, in this study, we had 
complete data for the in-hospital outcome for all patients. 

In conclusion, this study shows that older Covid-19 patients 
that were hospitalized presented with more prevalent chronic 
comorbidities, less prevalent symptomatology (i.e., cough 
and fever) but more severe respiratory signs and laboratory 
abnormalities than the younger patients. Among the triage 
assessment factors, while there were several laboratory 
indicators related to mortality of the older adults, the clinical 
evaluation of pulmonary involvement came front to help 
clinicians to stratify the patients for mortality risk.    
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