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Table 1. Demographic, clinical and laboratory characteristics of the study population on 517 

the day of LPV plasma concentration measurement. 518 

Parameters All patients 

(N = 92) 

No ICU 

(N = 65) 

ICU 

(N = 27) 

Male sex, n (%) 65 (71) 44 (68) 21 (78) 

Age, years, median (range) 59 (24-85) 59 (24-85) 60 (32-85) 

Weight, kg (IQR) (n = 83) 84 (70-94) 81 (70-92) 90 (84-100) 

Time from symptom onset to 

hospitalization, day  

7 (4-10) 7 (4-9) 8 (5-11) 

Time from symptom onset to LPV/r 

+ HCQ treatment, day  

8 (5-10) 8 (5-10) 8 (6-11) 

Time from hospitalization to LPV/r 

+ HCQ treatment, day 

0 (0-1) 1 (0-1) 0 (0-1) 

Albumin, g/L (n = 84) 28 (24-31) 29 (26-32) 24 (21-28) 

Hemoglobin, g/L (n = 90) 130 (116-

142) 

132 (120-

146) 

121 (111-

133) 

Leukocytes, 109/L (n = 91) 5.3 (4.3-7.2) 5.3 (4.3-7.2) 5.4 (4.2-7.6) 

Thrombocytes, 109/L (n = 86) 238 (184-

312) 

238 (185-

321) 

238 (186-

278) 

ASAT, U/L (n = 90) 43 (28-57) 36 (26-54) 51 (43-69) 

ALAT, U/L (n = 90) 37 (23-52) 37 (21-53) 37 (30-48) 

Alkaline phosphatase, IU/L (n = 87) 61 (48-74) 62 (49-74) 57 (44-76) 

GGT, U/L (n = 87) 55 (34-94) 54 (32-92) 63 (38-121) 

Bilirubin, μmol/L (n = 87) 17 (12-22) 17 (13-22) 16 (11-21) 

Pancreatic amylase, U/L (n = 83) 38 (29-55) 35 (27-48) 45 (36-108) 

 on O
ctober 21, 2020 by guest

http://aac.asm
.org/

D
ow

nloaded from
 

http://aac.asm.org/


21 

eGFR, mL/min/1.73 m2 (n = 92) 81 (64-97) 81 (65-97) 84 (57-98) 

Creatine kinase, U/L (n = 84) 106 (57-226) 88 (54-154) 209 (78-547) 

CRP, mg/L (n = 92) 65 (36-113) 53 (28-102) 89 (57-139) 

Systolic blood pressure, mmHg (n = 

91) 

112 (99-121) 114 (105-

124) 

93 (84-118) 

Pulse, beats/min (n = 91) 66 (60-73) 67 (61-73) 62 (55-69) 

Body temperature, Celsius (n = 76) 36.8 (36.5-

37.1) 

36.8 (36.5-

37.0) 

37.1 (36.5-

37.5) 

Pulse oximetry, % (n = 91)  92 (90-94) 92 (90-94) 90 (87-92) 

Variables are median and interquartile range (IQR) unless stated otherwise. Laboratory 519 

values were not available for all patients. The number of patients with measurements is 520 

indicated for each separate laboratory parameter. 521 

ASAT = aspartate aminotransferase, ALAT = alanine aminotransferase, CRP = C-reactive 522 

protein, eGFR = estimated glomerular filtration (using CKD-EPI formula), GGT = gamma-523 

glutamyl transferase, HCQ = hydroxychloroquine, ICU = intensive care unit, LPV/r = 524 

lopinavir/ritonavir.  525 
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Figure 1. Lopinavir (n = 92) and hydroxychloroquine (n = 59) plasma 526 

concentrations in COVID-19 patients 527 

 528 

 529 

The medial Lopinavir plasma concentration was 26.5 (IQR 18.9–31.5) μg/mL. The 530 

median Hydroxychloroquine plasma concentration was 171 (IQR, 128–207) ng/mL. The 531 

dashed line represents the historical lopinavir trough level observed in HIV-infected 532 

individuals treated with lopinavir/ritonavir 400/100 mg twice daily (i.e., 7.1 μg/mL) 533 

(15). 534 

  535 
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Figure 2. Box plots (showing the 5th, 25th, 50th 75th and 95th percentiles) of lopinavir 536 

trough concentrations by CRP values in all patients and by age group (A) and box plots 537 

of hydroxychloroquine concentrations by CRP values for COVID-19 patients with trough 538 

levels (B).  539 

A 540 

 541 

B 542 

 543 
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CRP = C-reactive protein. The dashed line represents the historical lopinavir trough level 544 

observed in HIV-infected individuals treated with lopinavir/ritonavir 400/100 mg twice 545 

daily (i.e., 7.1 μg/mL) (15).  546 
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Figure 3. Box plots (showing the 5th, 25th, 50th 75th and 95th percentiles) of lopinavir 547 

plasma trough concentrations in COVID-19 patients by administration of tocilizumab.  548 

 549 

The left bar includes LPV plasma levels from COVID-19 patients with no TCZ 550 

administration (n = 57) or TCZ administration < 12 hours prior to LPV measurement (n 551 

= 19), (median 28.8 µg/mL). The right bar represents LPV samples from COVID-19 552 

patients with TCZ administration > 12 hours prior to LPV measurement (median 18.7 553 

µg/mL). 554 

 555 
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