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Table 1 - Demographic and clinical characteristics of study population: 
Shown are numbers (and percentages) of samples that passed quality control. 

 Project MinE  External  

 

MinE 450k MinE EPIC AUS_batch1 ** AUS_batch2 ** 

(N=4,474) (N=3,897) (N=1,088) (N=247) 

Diagnosis   

Control 1,436 (32 %) 915 (23 %) 493 (45 %) 99 (40 %) 

Case 3,038 (68 %) 2,982 (77 %) 595 (55 %) 148 (60 %) 

Sex at birth  

Female 1,863 (42 %) 1,700 (44 %) 487 (45 %) 124 (50 %) 

Male 2,611 (58 %) 2,197 (56 %) 601 (55 %) 123 (50 %) 

Age (years)   

Mean (SD) 63 (± 11) 61 (± 13) 70 (± 12)  

Missing 438 (9.8%) 949 (24.4%) 77 (7.1%)  

Site of onset *    

Bulbar 861 (28 %) 739 (25 %) 173 (29 %) 36 (24 %) 
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Generalized 98 (3 %) 112 (4 %) 0 (0 %) 0 (0 %) 

Spinal 2,023 (67 %) 2,060 (69 %) 0 (0 %) 0 (0 %) 

Thoracic 10 (0 %) 5 (0 %) 0 (0 %) 0 (0 %) 

Missing 46 (1.5 %) 66 (2.2 %) 422 (70.9 %) 112 (75.7 %) 

Survival status *     

Alive 437 (14 %) 1,112 (37 %) 516 (87 %) 43 (29 %) 

Dead 2,564 (84 %) 1,845 (62 %) 79 (13 %) 87 (59 %) 

Missing 37 (1.2 %) 25 (0.8 %) 0 (0 %) 18 (12.2 %) 

Survival (months) *†      

Median (Q1-Q3) 31.4 (31.4-48.9) 31.3 (21.1-47.1) 31.5 (23.6-44.4) 38.3 (25.4-66.5) 

Missing 17 (0.7%) 9 (0.5%) 2 (2.5%) 1 (1.1%) 

C9orf72 status *     

Expanded (≥30) 200 (7%) 155 (5 %)     

Normal 2,809 (92 %) 2,780 (93 %)     

Missing 29 (1.0 %) 47 (1.6 %)     

** data only included in case/control analyses 

* case only  
† dead-only 
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!
Figure 1 - EWAS meta-analysis: Epigenome-wide association study on 6,763 patients and 2,943 
controls. (a,b) Manhattan plot comparing (a) LB (linear model + bacon) and (b) OSCA MOA association 

P-values (−log 10(P), y-axis) and genomic location (x-axis). The dashed line indicates the genome-wide 

significance threshold (9 × 10−8). Sites were annotated with the nearest protein-coding gene in ensembl.  

(c,d) QQ-plot showing observed (c) LB and (d) OSCA MOA P-values (−log 10(P), y-axis) against the 

expected distribution under the null (x-axis). 
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Table 3 - Gene set enrichments: Details of the gene sets that were significantly enriched among the 

MOA and LB results based on nearest genes annotated to each site. Method = EWAS method and p-

value cutoff applied to the respective EWAS test-statistics resulting in the input probes for the shown 

enrichment analyses, N overlap = Number of significant genes that overlap with genes in the respective 

pathway, N genes = Total number of genes in the pathway, FDR = FDR-controlled (False discovery rate) 

P-values. 

 

Method Database Pathway  N overlap N genes FDR 

LB (p < 0.001) KEGG Cytokine-cytokine receptor interaction 36 262 0.0012 

 KEGG Natural killer cell mediated cytotoxicity 22 108 0.036 

MOA (p < 0.001) - - - - - 

LB (p < 9 x 10-8) - - - - - 

MOA (p < 9 x 10-8) KEGG  Steroid biosynthesis  2  18  0.015  

 GO BP  cholesterol biosynthetic process  3  71  0.021 

 GO BP  sterol biosynthetic process  3  77  0.021  

 
GO BP  

organic hydroxy compound biosynthetic 

process 
4  251  0.021 

 GO BP  secondary alcohol biosynthetic process  3  71  0.021 
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Table 4 - EWAS database enrichments: Ten most significant trait enrichments within the MRC-IEU 

EWAS database. FDR = FDR-corrected P-values (False discovery rate). Effect directions = indicate 

whether the ALS EWAS and trait EWAS effect sizes share the same direction of effect (e.g. an opposite 

direction of effect for Body mass index indicates that DNA methylation changes at overlapping sites 

associated with a lower BMI are also associated with a higher ALS risk); EWAS method = indicates 

whether significant sites identified with respective method were enriched for the given trait. ∀
∀

Trait  FDR  Effect directions EWAS method  

Body mass index  1.36 x 10-9 opposite  LB & MOA 

Total serum IgE  1.93 x 10-7  opposite  LB 

Triglycerides  4.02 x 10-7  opposite  LB & MOA 

Serum triglycerides*  1.32 x 10-5  opposite  LB & MOA 

Waist circumference  1.85 x 10-4  opposite  LB & MOA 

High-density lipoprotein cholesterol  0.0013 equal  LB & MOA 

Hypertriglyceridemic waist  0.0024 equal  LB & MOA 

Serum high-density lipoprotein cholesterol* 0.0066 equal  LB & MOA 

Fasting glucose  0.0097  opposite  LB & MOA 

Atrial fibrillation  0.011  opposite  LB & MOA 

 *note that we adhered to the trait descriptions as provided in the database: serum, plasma and whole-blood measurements are 
included as distinct traits (“Triglycerides” and “High-density lipoprotein cholesterol” refer to whole-blood measurements). 
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∀
∀
Figure 2 - EWAS database enrichments: Significant overlap between traits included in the MRC-IEU 

EWAS database and ALS-associated sites identified using the LB model (a) Network showing the traits 
that significantly overlap with the ALS-associated sites. Nodes indicate the overlap between ALS-

associated sites and sites associated with indicated traits, with larger nodes indicating more overlap, and 

lighter shades of blue indicating stronger associations. Edges indicate probe overlap between the traits, 

with thicker lines indicating more overlapping probes. Colored surfaces indicate the clusters (cholesterol, 

metabolic and inflammatory) identified using the Louvain clustering algorithm.  

(b) Identification of independent clusters of traits. The first iteration shows the traits that significantly 

overlap with the ALS-associated probes at FDR < 0.05. In subsequent iterations the probes belonging to 

the most significant trait were excluded and enrichments tests were performed using the remaining traits. 
This algorithm was repeated, retaining traits that were nominally significant (P < 0.05, indicated in bold), 

until at most one trait remained significant. At the third iteration no traits remained significant, showing 

that both BMI and related traits (including triglycerides and HDL-c) and IgE and related traits (Atopy) 

show independent overlap with the ALS-associated sites. 

Abbreviations: IgE = total serum IgE, TG = triglycerides, sTG= serum triglycerides, WC = waist 

circumference, sHDL-c = serum HDL-c, HW = Hypertriglyceridemic waist, FG = fasting glucose, AF = 
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⅟∀

atrial fibrillation, BMIc = BMI change, PL = postprandial lipemia, GGT = Gamma-glutamyl transferase, 

fINS=fasting insulin, AC = alcohol consumption per day, 2hINS = 2-hour insulin, ATP = atopy, sIgE = High 

serum IgE, pAN = Plasma adiponectin, T2D = Type II diabetes, CKD = Chronic kidney disease, HOMA-IR 

= Homeostatic Model Assessment of Insulin Resistance. 
 

 
Figure 3 - Poly-methylation score analyses on disease risk and patient survival:  
Poly-methylation scores (PMS) were determined as proxies for various traits, exposures, proteins and 

white blood cell proportions, calculated as weighted sums based on probes and weights derived from 

published papers respectively. 

(a) Explained variance of PMSs calculated in samples for which both DNA methylation data and 

biomarker/clinical data were available (N=800/2000). Reduced R2 represents the variance explained by 
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Table 5 - Significant sites associated with survival: Details of the sites significantly associated with 
survival. Position = Chromosome:bp (GRCh37), Nearest gene = nearest gene based on Ensembl 

GRCh37 (75), eQTM = the most significant eQTM for the respective probe, eQTM FDR = p-value 

corresponding to the most significant eQTM, FDR-corrected for the number of tests for the respective 

probe, PMS = Probe is part of the respective PMS (poly-methylation score), HR = Hazard Ratio, Trait = 

Overlap with significantly enriched traits from the MRC-IEU and NGDC EWAS databases (showing a 

maximum of five traits). Abbreviations: HGF = Hepatocyte growth factor. 

 

Probe Position Nearest 
gene 

eQTM 
(direction) 

eQTM 
FDR 

HR P-value PMS Traits 

cg14195992 8:48265917 SPIDR SPIDR (-) 0.0059 0.074 4.7 x 10-7     

cg03546163 6:35654363  FKBP5 FKBP5 (-) 0.016 0.19 2.7 x 10-5 HDLchol  

Body mass index, 
Waist 

circumference, 
Alcohol 

consumption per 
day, Chronic 

kidney disease 

cg09257526 1:154379696 IL6R ATP8B2† (-) 0.0031 0.0048 1.3 x 10-5 ∀
Alcohol 

consumption per 
day 

cg17901584 1:55353706  DHCR24 DHCR24 (-) 2.9 x 10-

62 4.62 1.0 x 10-5 
BMI, 

HDLchol,
HGF 

Hepatic fat, BMI, 
Metabolic trait, 

(serum) 
Triglycerides 

cg01589155 9:27573532 C9orf72 ∀ ∀ 46.99 2.0 x 10-4     

†The association between DNA methylation and the nearest gene was not significant (FDR > 0.05) 
 

 . CC-BY-NC-ND 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprint this version posted March 24, 2021. ; https://doi.org/10.1101/2021.03.12.21253115doi: medRxiv preprint 

https://doi.org/10.1101/2021.03.12.21253115
http://creativecommons.org/licenses/by-nc-nd/4.0/


夡∀

∀
䈹∀␀☀㜀⨀∀␀㜀㜀㤀㜀㜀㤀一∀㈀㰀㤀㼀㰀㤀㐀∀㼀㰀㤀∀⌀㸀㬀㜀∀㈀㤀㐀㤀∀␀㜀㜀⨀儀㘀␀㼀㤀一∀㈀㘀㼀㰀∀㜀─㐀䐀㘀䐀␀☀Ⰰ∀伀㘀⼀一㘀⼀䘀∀㼀㰀␀㼀∀␀∀㰀㘀䘀㰀㤀㐀∀
⬴⨫⨴㼀㘀⨯∀⩏∀䘴␯┦⩑㴿㤷∀㈀␷∀㜶䘯㘀伀㘀儤⼿☀㴢␷㜪儶␿㥎∀㈀㘀㼀㰢丹儴㤤㜹丢㜥㑄㘀䐀␀☀∤⼀一∤∼㘀䘀㰀㤀㐢
⬴⨫⨴㼀㘀⨯∀⩏∀⼤㼀┴␦䠀䌶☀☀㤴∀儹☀☀㜢㈀␷∀␷㜪儶␿㥎∀㈀㘀㼀㰢㘀⽑㐀㤤㜹丢㜥㐀䐶䐤☀∀愀1∀砢ℨ嬢眢⅞1&琢☀⨀㈀㤀㐢
⬤⼹☀㜢;2:*/&!>$ 4<(!)*++%&,&-.#/0!.#$%&!’? 戨≊㰀㤀㜀㤀∴㤀㜀─☀㼷∲㤀㐹∴⨀㌀─㜀㼢㘀⼀≎㘀住㤀㐹⼀㼢⸀⨀一㤀☀㜀圢␀∀
刪娀∀〈∀⸀⨀一㤀☀∀㜀㼀㐀␀㼀㘀伀㘀㤀一∀⨀⼀∀㤀娀⬀㤀㐀㘀⸀㤀⼀㼀␀☀∀㌀␀㼀儀㰀∀␯丢㈀㘀㼀㰢㼀㘀⸀㤀䠀䐤㐀㴶⽆∀㥏伀㥑㼀㜢␯丢␢㐀㤷㼀㐀㘀儿㥎∀
儥㌶儢㜫☀㘀⼹∀㼀⨢⸀⩎㤦∀㼀㰹∀㌤㜹☀㘀⼹∀☀⩆∀儥⸀┦␿㘀䐹∀㰤䬤㐀丢愀)*++%&,&-.#/0!12:*/&!=? 4=5戨∀
䀶⼀␀☀☀㴀Ⰰ∀㼀㰀㤀∀␀㜀㜀⨀儀㘀␀㼀㘀⨀⼀㜀∀㈹㐀㤀∀⼀⨀㼀∀␀伀伀㤀儀㼀㤀一∀─⬀⨀⼀∀␀一䤀─㜀㼀⸀㤀⼀㼀∀伀⨀㐀∀剦⨀㐀伀开夀∀㜀㼀␀㼀─㜀∀愀)*++%&,&-.#/0!

12:*/&!=A@⠢ 

 

 
∀
∀
∀
∀
∀
∀
∀
∀
∀

 

 
∀

 
∀
∀
∀
∀
∀
∀

 . CC-BY-NC-ND 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprint this version posted March 24, 2021. ; https://doi.org/10.1101/2021.03.12.21253115doi: medRxiv preprint 

https://doi.org/10.1101/2021.03.12.21253115
http://creativecommons.org/licenses/by-nc-nd/4.0/


奙∀

0(+8-++($# *
!

嘥㐀∀㜀㼀─一㴀∀㐀㤀⬀㐀㤀㜀㤀⼀㼀㜀∀㼀㰀㤀∀☀␀㐀䘀㤀㜀㼀∀儀␀㜀㤀䠀優⼿㐀⨦∀㔀䈀　㬀∀⩏∀␯㴢丶㜹␷㤢⬹㐀伀⨴⸀㥎∀㼀⨢两㼀㤨∀嘀┴∀
┯㘀津㤢两㼀␷㤿∀㘀⽑☀╎㤷∀䘹⼪⸀㤀䠀㈶一㤀∀䝁〢⸀㤀㼀㰀㴀☀␀㼀㘀⨀⼀∀一␀㼀␀∀⨀⼀∀⨀䐀㤀㐀∀℀帀Ⰰ帀帀帀∀㘀⼀一㘀䐀㘀一─␀☀㜀Ⰰ∀㈶㼀㰀∀
㥚㼀㤯㜶䐹∀儦㘀⼶儤☀∀两㼀␢␯丢㈀㰪☀㤢䘹⼪⸀㤢㜹津㤯儶⽆∀两㼀␢⑄␶☀␳☀㤢伀⨴∀㼀㰹∀⸀⑉⨴㘀㼀㴢⩏∀
㜤⸀⬦㤷⠀∀䀀⨦☀⨲㘀⽆∀㼀㰪㐀⨥䘼∀津␦㘀㼀㴢優⼿㐀⨦∀␯丢㥚㼀㤯㜶䐹∀㜹⼷㘀㼀㘀䐶㼀㴢␯␦㴷㤷Ⰰ∀㈀㤢㘀丹⼿㘀伀㘀㥎∀␢
㼪㼤☀∪伢崀挀≇㸀⌀㜀∤㼢㈀㰀㘀儀㰀≇䄀　∮㤀㼼㴀☀␀㼶⨀⼀∲␀㜀∷㘀䘀⼀㘀伶儀␀⼀㼦㴀∤⼀一∴⨀㌀─㜀㼦㴀∤㜀㜀⨀儀㘀␀㼹一∲㘀㼼∰㨀㬀Ⱒ
㈶㼀㰀∀㼀㰀㤀∀⸀␀䤀⨀㐀㘀㼀㴀∀㐀㤀⬀㐀㤀㜀㤀⼀㼀㘀⼀䘀∀⼀⨀䐀㤦∀伀㘀⽎㘀⽆㜢⼪㼀∀⬴㥄㘀⨥㜦㴢㐀㤫⨴㼀㥎⠀∀䴀⨿㰢䘹⼹∀㜹㼀∀␯丢㼀㐀␶㼀∀
㤯㐀㘀儼⸀㤯㼀∀␯␦㴷㤷∀㐀㥄㤤☀㥎∀㤯㐀㘀儼⸀㤯㼀㜢伀⨴∀⸀㤿␳⨦㘀儬∀儼⨦㤷㼀㤴⨦∀␯丢㘀⽏☀␮⸀␿⨴㴢
⬤㼀㰲␽㜨∀䨀㰹㜹∀伀㘀⽎㘀⽆㜢㈀㤴㤢優㐀㐀⨳⨴␿㥎∀┷㘀⽆∀␢㰽⬪㼀㰹㜶㜀䠀临㘀䐹⼢␫⬴⨤儼∀㼀㰤㼀∀☀㥄㤴⑆㥎∀
⬥㌦㘀㜼㥎∀䜀䄀　∀⸀㤿㰽☀␿㘀⨯䠀㌤㜹丢⬴⩚㘀㤷∀伀⨴∀㐀㘀㝃∀伀⑑㼀⨴㜢␯丢㥚⬪㜥㐀㤷∀㐀㤦㥄␯㼀∀㼀⨢　㨻⠀∀䨀㰹㜹∀
␯␦㴷㤷∀伀⨥⽎∀㼀㰤㼀∀⌀㸀㬀㜢伀⨴∀䴀㸀倀Ⰰ∀⤀䜀㨀䠀儼⨦㤷㼀㤴⨦∀㈀㤴㤢㘀⽎㤫㤯丹⼿☀㴢␷㜪儶␿㥎∀㈀㘀㼀㰢　㨻⠀∀
㸪㐀㤀⨀䐀㤀㐀Ⰰ∀㈀㤀∀伀⨀─⼀一∀␀∀㜀㼀㐀⨀⼀䘀∀␀㜀㜀⨀儀㘀␀㼀㘀⨀⼀∀㌀㤀㼀㈀㤀㤀⼀∀㈀㰀㘀㼀㤀∀㌀☀⨀⨀一∀儀㤀☀☀∀⌀㸻㜀∀␀⼀一∀　㨀㬀Ⰰ∀␀⼀一∀㜀㰀⨀㈀∀
㼀㰤㼀∀␯∀㘀⽑㐀㤤㜹丢⬴⨫⨴㼀㘀⨯∀⩏∀䘴␯┦⩑㴿㤷∀㘀㜢␷㜪儶␿㥎∀㈀㘀㼀㰢㈀⨴㜹∀⬤㼀㘀㤯㼀∀㜥㐀䐶䐤☀⠀∀䀀㘀⼤☀☀㴬∀
㈹∀㜀㰀⨀㈢㼀㰀␀㼀∀㜀㤀䐀㤀㐀␀☀∀⨀伀∀㼀㰀㤀∀䜾⌷∀␀㜀㜀⨀儀㘀␀㼀㤀一∀㈶㼀㰀∀〺㬢㈹㐀㤀∀␀☀㜀⨀∀␀㜀㜀⨀儀㘀␀㼀㤀一∀㈶㼀㰀∀㜀─㐀䐀㘀䐀␀☀Ⰰ∀␀⼀一∀
優┦丢㼀㰹㐀㥏⨴㤢㌹∀⩏∀㘀⼿㤴㤷㼀∀␷∀␯丢優┦丢㐀㤫㐀㤷㤯㼀∀㘀⽎㘀儤㼀⨴㜢⩏∀┯丹㐀☀㴶⽆∀丶㜹␷㤢
⬴⩑㤷㜹㜨∀
!

䴽∀─㼀㘀☀㘀䬀㘀⼀䘀∀㤀⼀㐀㘀儀㰀⸀㤀⼀㼀∀␀⼀␀☀㴀㜀㤀㜀Ⰰ∀⬀⨀☀㴀䠀⸹㼀㰀㴀☀␀㼀㘀⨀⼀∀㜀儀⨀㐀㤀㜀∀␀⼀一∀㜀─㐀䐀㘀䐀␀☀∀␀⼀␀☀㴀㜀㤀㜀∀㈀㤀∀㰀㘀䘀㰀☀㘀䘀㰀㼀∀
䐤㐀㘀⨥㜢⬤㼀㰲␽㜢␯丢⬪㼀㤯㼀㘀␦∀丶㜹␷㤀䠀⸪一㘀伀㘀㤀㐀㜀∀㘀⼀∀　㨀㬀⠀∀
䀶㐀㜀㼀Ⰰ∀䘀㤀⼀㤀㜀∀␀⼀⼀⨀㼀␀㼀㤀一∀㼀⨀∀䜾⌷∀㈹㐀㤀∀㤀⼀㐀㘀儀㰀㤀一∀伀⨀㐀∀⬀␀㼀㰀㈤㴀㜀∀㐀㤀☀␀㼀㤀一∀㼀⨀∀儼⨦㤷㼀㤴⨦∀㌶⨷㴯㼀㰹㜶㜨∀
䨼㤀∀⸀␀㘀⼀∀一㐀㘀䐀㤀㐀㜀∀⨀伀∀㼀㰀㤀㜀㤀∀㤀⼀㐀㘀儀㰀⸀㤀⼀㼀㜀∀㘀⼀儀☀─一㤀∀儀䘀℀开昀帀℀挀攀崀∀愀>D!?’E 戬≑䘀帀搀挀帀帀℀搀℀∀M<F!:A 戬∀
兆幣℡晦敥∀愀N;NOA 戬∤⼀一≑䘀帀搀搀昀帀挀崀攀≡;@!&<AA戨≖伢㼼㤀㜀㤀Ⱒ㈀㤀≏⨀─⼀一∿㰀␀㼢䜀䄀　∮㤀㼼㴀☀␀㼶⨀⼀∀
☹䐀㤀☷∀␀㼀∀㼀㰀㤀∀伀㘴㜀㼀∀㼀㰀㐀㤀㤀∀㜀㘿㤀㜀∀㈀㤀㐀㤀∀㜀㙆⼀㙏㙑␀⼀㼀☽∀␀㜀㜀⨀儀㘀␿㥎∀㈀㘀㼀㰢䘹⼹∀㥚⬴㤷㜶⨯∀㘀⼢㌦⨪丨∀䨀㰹㜹∀
䘹⼹㜢␴㤢␦☀∀㘀⽄⨦䐹丢㘀⼢儼⨦㤷㼀㤴⨦∀㌶⨷㴯㼀㰹㜶㜢␯丢☀㘀⬶丢㼀㐀␯㜫⨴㼀Ⰰ∀␯丢䜀䄀　∀⸀㤿㰽☀␿㘀⨯∀␿∀
㼼㤀㜀㤀∷㘀㼹㜀∼␀㜀∳㤀㤀⼀∴⨀㌀─㜀㼦㴀∦㘀⼀䌀㤀一∿⨀∩䜀㨀䠀∀␯丢㼀⨿␦∀儼⨦㤷㼀㤴⨦Ⰰ∀㼀㐀㘀䘦㵑㤴㘀丹∀☀㥄㤦㜢␯丢䴀㸀倀䠀
㐹☀␀㼹一∿㐤㘀㼷∷─儀㰀∤㜀∀丶␳㤿㤷∀␯丢㰹⬤㼀㘀儢伀␿∀☀㥄㤦㜀’) 0(%⠢㸀⨀㐹⨀䐀㤀㐬∳⨀㼼≑䘀℀开昀帀℀挀攀崀∀
愀>D!?’E 戢␀⼀一≑䘀帀搀挀帀帀℀搀℀∀M<F!:A 戢␀㐹∫␀㐿∪伢㼼㤀∩䜀㨀䠀儢⌀㸀㬀Ⰰ∀␯丢㥚⬦␶⼢␢優⼷㘀丹㐀␳☀㤢
⬤㐀㼀∀⩏∀㼀㰹∀㜶䘯㘀伀㘀儤⼿∀␷㜪儶␿㘀⨯∀㈀㤢伀⨥⽎∀㌹㼀㈀㤹⼢㤦㥄␿㥎∀⤀䜀㨀䠀儼⨦㤷㼀㤴⨦∀☀㥄㤦㜢␯丢　㨻⠀∀∀
∀
倯㼹㐹㜀㼶⼀䘀☀㴀Ⱒ儀䘀帀搀搀昀帀挀崀攀≡␀⼀⼀⨀㼤㼹一∿⨀∀;@!&<AA戀(㰤㜢␦㜪∀㌹㤯∀⬴㥄㘀⨥㜦㴢␷㜪儶␿㥎∀㈀㘀㼀㰢
␦優㰪☀∀㘀⼿⑃㤢␯丢㐀㤦␿㥎∀伀⑑㼀⨴㜢㜥儼∀␷∀㠀㠀䨀∀␯丢⬼⨷⬼␿㘀丽☀㤿㰤⼪☀∀☀㥄㤦㜀""#(& 0(( Ⱒ␀⼀一∿㰀㤀∀
␷㜪儶␿㘀⨯∀㌹㼀㈀㤹⼢㼀㰹∀␦優㰪☀∀⌀㸀㬀∀␯丢　㨻∀㈀␷∀⬴㘀⸀␴㘀☀㴢临㘀䐹⼢㌽∀㼀㰶㜢㜶㼀㤨∀　☀㼀㰪╆㰢㈀㤢丶丢
⼪㼀∀伀㘀⽎∀␢㜶䘯㘀伀㘀儤⼿∀䜀䄀　∀⸀㤿㰽☀␿㘀⨯䠀䘹⼹∀㥚⬴㤷㜶⨯∀㐀㤦␿㘀⨯㜼㘀⬢愀㥜䨀㸀戀∀伀⨴∀㼀㰶㜢㜶㼀㤬∀

 . CC-BY-NC-ND 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprint this version posted March 24, 2021. ; https://doi.org/10.1101/2021.03.12.21253115doi: medRxiv preprint 

https://www.zotero.org/google-docs/?5ABYJN
https://www.zotero.org/google-docs/?wLU2Q4
https://doi.org/10.1101/2021.03.12.21253115
http://creativecommons.org/licenses/by-nc-nd/4.0/


奛∀

⬴㥄㘀⨥㜢㈀⨴䌢㜥䙆㤷㼀㜢㼀㰤㼀∀㘀⽑㐀㤤㜹丢䜀䄀　∀⸀㤿㰽☀␿㘀⨯∀␿∀兆幤摦幣嵥∀㘀㜢␷㜪儶␿㥎∀㈀㘀㼀㰢
个㈀⼴㥆┦␿㘀⨯∀⩏∀;@!&<AA∀㘯∀㼀㰀㤀∀㌀㐀␀㘯⠀∀倀⼀㼀㤀㐀㤀㜀㼀㘯䘀☽Ⰰ∀;@!&<AA(㤯優丹㜢婒䨀Ⰰ∀␢儽㜿㘀⼹䠀
䘦┿␮␿㤢␯㼀㘀⬪㐀㼀㤴∀㼀㰤㼀∀㘀⸀⬪㐀㼀㜢儽㜿㘀⼹∀㈀㰶☀㤢㥚⬪㐀㼀㘀⽆∀䘦┿␮␿㤀() Ⱒ㼼㤀≏⨀㐮㤀㐢㌀㤀㘀⼀䘀∤⼀∀
㤷㜹⼿㘀␦∀⬴㥑┴㜪㐀∀⩏∀䘦┿␿㰶⨯㤬∀㼀㰹∀⸀⑉⨴∀␯㼀㘀⩚㘀两⼿∀㘀⼢㼀㰹∀㌴␶⼨∀倀㼀∀㘀㜢⬪㜷㘀㌦㤢㼀㰹㐀㥏⨴㤬∀㼀㰤㼀∀
㼼㤀∤㜀㜀⨀儀㘀␀㼶⨀⼀≏⨀─⼀一∶⼀∀;@!&<AA(PP(␯丢㌽∀㥚㼀㤯㜶⨯∀㼀㰹∀␦優㰪☀∀⌀㸀㬀∀䡈∀㘷∀㐀㤀☤㼀㤀一∀㼀⨀∀䘀☥㼀␀⸀␀㼀㤀∀
㤀婑㘀㼀⨿⩚㘀儶㼀㴢␯乯⨴∀⩚㘀两㼀㘀䐹∀㜿㐀㤷㜬∀㐀␿㰹㐀∀㼀㰤⼢㐀㥏☀㥑㼀㘀⽆∀␦優㰪☀∀┷㤨∀∀
∀
㬹儀⨀⼀一Ⰰ∀㌀⨀㼀㰀∀㼀㰀㤀∀㕂〻∀㼀㐀␀㘀㼀∀㤀⼀㐀㘀儀㰀⸀㤀⼀㼀㜀∀␀⼀一∀⌾㬢␀⼀␀☀㴀㜀㤀㜀∀㘀⼀一㘀儀␀㼀㤀∀㼀㰀␀㼀∀☀⨀㈹㐀∀䴾倀∀☀㤀䐀㤀☀㜀∀␀㐀㤀∀
␷㜪儶␿㥎∀㈀㘀㼀㰢　㨻⠀∀倀⸀⬪㐀㼀␯㼀☀㴬∀㼀㰹∀䴀㸀倀∀␷㜪儶␿㘀⨯∀㐀㤮␶⼹丢㜶䘯㘀伀㘀儤⼿∀⑏㼀㤴∀⑎䤀┷㼀⸹⼀㼀∀伀⨀㐀∀
⨿㰹㐀∀⌀㸀㬀㜬∀㘀⽑☀╎㘀⽆∀㼀㰪㜹∀⩏∀⤀䜀㨀䠀儢␯丢␦優㰪☀∀㘀⼿⑃㤬∀␦㼀㰪╆㰢㼀㰹㜹∀⌀㸀㬀㜢␴㤢⼪㼀∀⬹㐀伀㥑㼀∀
⬴⩚㘀㤷∀⩏∀㼀㰹∀㐀㤷⬹儿㘀䐹∀優䐤㐀㘀␿㤷⠀∀㨪㈀㤴∀䴀㸀倀∀㰤㜢㌹㤯∀優⼷㘀㜿㤯㼀☀㴢㐀㤫⨴㼀㥎∀㘀⼢　㨻Ⰰ∀␯丢⸀␽∀
㌹∀㥚⬦␶⼹丢㌽∀㜹䐹㐀␦∀伀⑑㼀⨴㜢㘀⽑☀╎㘀⽆∀㰽⬹㐀⸀㤿␳⨦㘀㜮(* Ⱒ㘀⼀儀㐹␀㜀㤀一∦㤀䐀㤀☀㜀∪伢⬀㰀㴀㜀㘀儀␀☀∀
⑑㼀㘀䐶㼀㴢⬴㘀⨴∀㼀⨢丶㜹␷㤢⨯㜹㼀(+∀⨴∀⸀┷儦㤢☀⨷㜢␯丢㤤㼀㘀⽆∀丶伀伀㘀儥☀㼀㘀㤷∀⑏㼀㤴∀⨯㜹㼀∀⩏∀丶㜹␷㤨∀倀㼀∀㘀㜢
␦㜪∀㘀⼿㤴㤷㼀㘀⽆∀㼀⨢⼪㼀㤢㼀㰤㼀∀⨥㐀∀伀㘀⽎㘀⽆㜢㜥⬫⨴㼀∀㼀㰹∀㰽⬪㼀㰹㜶㜢㼀㰤㼀∀　㨻∀㘀㜢␷㜪儶␿㥎∀㈀㘀㼀㰢␢
伤䐀⨀㐤㌀☀㤀≑␀㑎㘀⨀䐀␀㜀儀─☀␀㐢⬀㐪伶☀㤀(,#)- ⠢㬀─⬀⬀⨀㐿㘀⼀䘀≏㘀⼀一㘀⼀䘀㜀∶⼀儀☀─一㤀∦⨀㈀㤀㐹一≍㸀倢␀⼀一∼㘀䘀㰀㤀㐢⤀䜀㨀䠀儢
☹䐀㤀☷∀㘯∀　㨀㬀∀⬀␀㼀㘹⼀㼀㜀∀␀㜀∀㘯一㙑␀㼀㤀一∀㌀㴀∀㼀㰀㤀∀⌀㸀㬀∀␀⼀␀☽㜀㤀㜀Ⰰ∀␀⼀一∀⨀⬀⬀⨀㜀㘿㤀∀㤀伀伀㤀儀㼀㜀∀␀㼀∀⨀䐀㤀㐀☤⬀⬀㘯䘀∀
㜶㼀㤷∀㌹㼀㈀㤹⼢　㨻∀␯丢㼀㐀␶㼀㜢㜥儼∀␷∀䴀㸀倀Ⰰ∀㼀㐀㘀䘦㵑㤴㘀丹㜬∀㈀␶㜿∀儶㐀儥⸀伀㤴㤯儹Ⰰ∀伀␷㼀㘀⽆∀䘦║⨷㤬∀
␯丢㼀㴫㤢倀倀∀丶␳㤿㤷∀␷∀㘀⽎㘀儤㼀㥎∀㌽∀㼀㰹∀㼀㐀␶㼀∀㤯㐀㘀儼⸀㤯㼀∀␯␦㴷㤷⠀∀⤪㈹䐀㤀㐀Ⰰ∀㜀㘀⼀儀㤀∀⨀─㐀∀㜀㼀─一㴀∀
儤⼯⨿∀㐀㤦㘀␳☀㴢丶㜿㘀⽆┶㜼∀㈀㰹㼀㰹㐀∀⬼㤯⨮㤯␢⩑儥㐀∀⬴㘀⨴∀㼀⨢⨴∀⑏㼀㤴∀⨯㜹㼀∀⩏∀丶㜹␷㤬∀㈀㤢⼹㥎∀
㼪∳㤀≑␀─㼶⨀─㜀∿⨀≑⨀⼀儀☀─一㤀∿㰀␀㼢␀≏␀䐀⨀─㐤㌀☀㤀≑␀㑎㘀⨀䐀␀㜀儀─☀␀㐢⬀㐪伶☀㤀∶㜀∤∴㘀㜀䌀≏␀儀㼪㐢伪㐢一㤀䐀㤀☀⨀⬀㘀⼀䘀∀
〺㬨∀䨼㤀∀㸀㤀⼀一㤀☀㘀␀⼀∀㐀␀⼀一⨀⸀㘀䬀␀㼀㘀⨀⼀∀愀㸀ⵢ∀␀⼀␀☀㴀㜀㤀㜀∀㘀⼀∀⨀─㐀∀␀儀儀⨀⸀⬀␀⼀㴀㘀⼀䘀∀㠀䈀〻∀㜀㼀─一㴀%)∀个∀⼪㼀∀
㜥⬫⨴㼀∀␢儤┷␦∀㐀⨦㤢伀⨴∀儤㐀丶⩄␷儥☀␴∀㼀㐀␶㼀㜢㘀⽑☀╎㘀⽆∀䴀㸀倀Ⰰ∀㼀㐀㘀䘦㵑㤴㘀丹㜬∀㌦⨪丢⬴㤷㜥㐀㤬∀
㜮⩃㘀⽆Ⰰ∀⬼㴷㘀儤☀∀⑑㼀㘀䐶㼀㴬∀䴀㸀倀Ⰰ∀優㐀⨯␴㴢␴㼀㤴㴀∀丶㜹␷㤬∀⨴∀㜿㐀⩃㤬∀㌥㼀∀个∀㜥⬫⨴㼀∀␢儤┷␦∀㐀⨦㤢
伪㐢儀㰀⨀☀㤀㜀㼹㐪☀⠢䨀㰀㘀㜀∷㰀⨀㈀㜀∿㰀␀㼢㼼㤀≑␀─㜀␀☀∴⨀☀㤀≏⨀㐢儀㰀⨀☀㤀㜀㼹㐪☀∶⼀∰㨀㬀∮㘀䘀㰀㼢㌀㤀∶⼀一㤀⬀㤀⼀一㤀⼀㼢伴⨀⸀∀
␢⬪㼀㤯㼀㘀␦∀儤㐀丶⩄␷儥☀␴∀⸀㥑㰤⼶㜮Ⰰ∀伀⨴∀㥚␮⬦㤢㼀㰴⨥䘼∀㼀㰹∀㘀⼿㤴⬦␽∀㌹㼀㈀㤹⼢☀㘀⬶丢☀㥄㤦㜢
␯丢␥㼀⨫㰤䘽)" ∀␷∀㘀☀☀┷㼀㐀␿㥎∀㌽∀␢㐀㥑㤯㼀∀㜿╎㴢㜼⨲㘀⽆∀㼀㰤㼀∀㰶䘼∀儼⨦㤷㼀㤴⨦∀☀㥄㤦㜢☀㤤丢㼀⨢
㘯儀㐀㤀␀㜀㤀一∀⬀㐀⨀㼀㤀㘯∀␀䘀䘀㐀㤀䘀␀㼀㘪⼀∀㼀㰀㐀⨀─䘀㰀∀␀─㼀⨀⬀㰀␀䘀㴀∀㘮⬀␀㘴⸀㤀⼀㼀∀㘯∀⸀⨀─㜀㤀∀⸀⨀一㤀☷∀⨀伀∀　♋㰀㤀㘮㤀㐀样∀
丶㜹␷㤀)%⠢䈀㰀㤀㼼㤀㐢㼼㤀∪㼼㤀㐢㘀⼀一㤀⬀㤀⼀一㤀⼀㼦㴀∴㤀☀␀㼹一∿㐤㘀㼷≡䴀㸀倢␀⼀一∤☀儀⨀㰀⨀☀∶⼀㼤䌀㤀戢␀㐹≑␀─㜀␀☀☀㴀∀
␷㜪儶␿㥎∀㈀㘀㼀㰢　㨻Ⰰ∀⨴∀␴㤢㘀⽎㘀儤㼀⨴㜢伀⨴∀　㨻∀⬤㼀㰪⬼㴷㘀⨦⩆㴬∀⼹㥎㜢伀┴㼀㰹㐀∀㜿╎㴨∀䨀㰹㜹∀
㐹☀␀㼶⨀⼀㜀≑␀⼀∳㤀≑⨀⸀⬀☀㤀娀Ⱒ伪㐢㤀娀␮⬦㤢㈀㤢㐀㥑㤯㼀☀㴢㜼⨲㥎∀㼀㰤㼀∀䴀㸀倀Ⰰ∀㜮⩃㘀⽆Ⰰ∀␦優㰪☀∀㘀⼿⑃㤢
␯丢⬼㴷㘀儤☀∀⑑㼀㘀䐶㼀㴢儤⼢㰤䐹∀␢䘹⼪㼀㴫㤢␯丢㼀㘀⸀㤢丹⬹⽎㤯㼀∀㐀㤦␿㘀⨯㜼㘀⬢㈀㘀㼀㰢　㨻)&⠢ 

 

䨼㘀㐀一Ⰰ∀⨀─㐀∀㐀㤀㜀─☀㼀㜀∀⬀⨀㘀⼀㼀∀㼀⨀㈤㐀一㜀∀␀∀㐀⨀☀㤀∀⨀伀∀㼀㰀㤀∀㘮⸀─⼀㤀∀㜀㴀㜀㼀㤀⸀∀㘯∀　㨀㬀⠀∀䨀㰀㤀∀㔀䈀　㬀∀㐀㤀㜀─☿㜀∀㈀㤀㐀㤀∀
㤯㐀㘀儼㥎∀伀⨴∀㘀⸀⸀┯㤀䠀㐹☀␀㼹一∿㐤㘀㼷∶⼀儀☀─一㘀⼀䘀≐䘀㔀∤⼀一∤☀☀㤀㑆㘀儀∷㤀⼀㜀㘀㼶䬀␀㼶⨀⼀Ⱒ␀⼀一∶⸀⬀⨀㐿␀⼀㼦㴀Ⱒ㼼㤀㜀㤀∀

 . CC-BY-NC-ND 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprint this version posted March 24, 2021. ; https://doi.org/10.1101/2021.03.12.21253115doi: medRxiv preprint 

https://www.zotero.org/google-docs/?VjILqR
https://www.zotero.org/google-docs/?j79fG4
https://www.zotero.org/google-docs/?XI5hqI
https://www.zotero.org/google-docs/?EEAzSH
https://www.zotero.org/google-docs/?0aKs4M
https://www.zotero.org/google-docs/?LAtuyt
https://www.zotero.org/google-docs/?7L16ml
https://www.zotero.org/google-docs/?6fZu5t
https://doi.org/10.1101/2021.03.12.21253115
http://creativecommons.org/licenses/by-nc-nd/4.0/


奝∀

㐹㜀─☀㼷∲㤀㐹∶⼀一㤀⬀㤀⼀一㤀⼀㼢⨀伢⬀㐹一㘀儀㼹一∲㰀㘀㼹∳☀⨀⨀一≑㤀☀☀∫㐪⬀⨀㐿㘀⨀⼀㜀⠢㬀㘀㼹㜀≎㐶䐀㘀⼀䘀∿㰀㤀㜀㤀∀
㤯㐀㘀儼⸀㤯㼀㜢㘀⽑☀╎㥎Ⰰ∀␮⨯䘢⨿㰹㐀㜬∀兆幤捙敥Ⅴ∀愀JJ!&< 戀(␯丢␢儦┷㼀㤴∀⩏∀㼀㰴㤹∀⬴⨳㤷∀㘀⼢㼀㰹∀
Q=1NA∀䘹⼹Ⰰ∀㌪㼀㰢㘀⸀⬦㘀儤㼀㥎∀㘀⼢㘀⸀⸀┯㤀䠀㐹☀␀㼹一∿㐤㘀㼷∷─儀㰀∤㜀≐䘀㔀)’ Ⱒ␀㜀㼼⸀␀)(#)) ∀␯丢␦☀㤴䘶儢
㜹⼷㘀㼀㘀䬤㼀㘀⨯)* ⠢嘀─㐢⌀㸀㬀∤⼀␀☀㴀㜀㤀㜀≑⨀㐴⨀㌀⨀㐤㼹∿㰀㤀∴⨀☀㤀∪伢㘀⸀⸀─⼀㘀㼽∶⼀∰㨀㬀∤㜀∲㤀≏⨀─⼀一∿㰀␀㼢
㈼㘀㼀㤀∀㌀☀⨀⨀一∀儀㤀☀☀∀⬀㐀⨀⬀⨀㐀㼀㘀⨀⼀㜀∀㈹㐀㤀∀␀☀㼀㤀㐀㤀一∀㘀⼀∀〺㬬∀㈶㼀㰀∀␀∀㰀㘀䘀㰀㤀㐀∀㐀␀㼀㘀⨀∀⨀伀∀䘀㐤⼀─☀⨀儀㴀㼹㜀∤⼀一∤∦⨀㈀㤀㐢
㐤㼶⨀∪伢☀㴀⸀⬀㰀⨀儀㴀㼹㜀∶⼀∰㨀㬀∫␀㼶㤀⼀㼷≡刀䜀崀䨀䠀儹☀☀㜬∀刀䜀敊䠀儹☀☀㜬∀␯丢䄀䰀䠀儹☀☀㝢⠀∀倀⼿㤴㤷㼀㘀⽆☀㴬∀␢
㐹儀㤀⼀㼢㜀㼥一㴀∷㰀⨀㈀㤀一∿㰀␀㼢㈀㰀㘀㼹∳☀⨀⨀一≑㤀☀☀∤☀㼹㐤㼶⨀⼀㜀∤㐹∷㰀␀㐹一∳㤀㼲㤀㤀⼀∯㤀─㐪一㤀䘀㤀⼀㤀㐤㼶䐀㤀∀
丶㜹␷㤷∀愀　☀䬼㤶⸀㤴栀㜬∀⌀␴䌶⼷⨯栀㜢丶㜹␷㤢␯丢〺㭢 )+⠢䨀㰀㤀㜀㤀≏㘀⼀一㘀⼀䘀㜀∶⼀一㘀儀␀㼹∿㰀␀㼢䈀䴀刀∀
␦㼀㤴␿㘀⨯㜢␴㤢⼪㼀∀㜫㥑㘀伀㘀儢㼀⨢　㨻∀␯丢␴㤢㼀㰹㐀㥏⨴㤢⸀⨴㤢☀㘀䌹☀㴢㼀⨢㌹∀␢優⼷㥭┹⽑㤢⩏∀
丶㜹␷㤬∀␯丢㼀㰥㜢㼀㰹㘀㐀∀䐤☀┹∀㘀㜢⸀⨴㤢☀㘀䌹☀㴢㐀㤦␿㥎∀㼀⨢丶㜹␷㤢⑑㼀㘀䐶㼀㴢㐀␿㰹㐀∀㼀㰤⼢㤿㘀⨦⩆㘀儤☀⠀∀
倯一㤀㤀一Ⱒ㘀⼀∪─㐢㜀㼥一㴀∲㤀≏⨀─⼀一∿㰀␀㼢㘀⼀儀㐹␀㜀㤀一≆㐤⼀─☀⨀儀㴀㼹∫㐪⬀⨀㐿㘀⨀⼀㜀∤㐹∤㜀㜀⨀儀㘀␀㼹一∲㘀㼼∲⨀㐷㤀∀
⬴⩆⼪㜶㜬∀㈀㰹㐀㤤㜢䄀䰀䠀儹☀☀∀⬴⨫⨴㼀㘀⨯㜢␴㤢␷㜪儶␿㥎∀㈀㘀㼀㰢㌹㼀㼀㤴∀⬴⩆⼪㜶㜬∀㘀⽎㘀儤㼀㘀⽆∀㼀㰤㼀∀
䉍刀∀⬀㐀⨀⬀⨀㐀㼀㘀⨀⼀㜀∀㰀␀䐀㤀∀⬀㐀⨀䘀⼀⨀㜀㼀㘀儀∀䐀␀☥㤀⠀∀䨀㰀㤀∀㐀⨀☹∀⨀伀∀㘮⸀─⼀㘿㴀∀㘷∀伀─㐀㼀㰀㤀㐀∀㜀─⬀⬀⨀㐀㼀㤀一∀㌀㴀∀⨀─㐀∀
⨳㜹㐀䐤㼀㘀⨯∀㼀㰤㼀∀䐤㐀㘀⨥㜢㘀⽏☀␮⸀␿⨴㴢⬴⨿㤶⼢⌀㸀㬀㜢㜥儼∀␷∀刀ⴀ⌀Ⰰ∀倀㩤Ⰰ∀䨀㠀䀀䠀稢␯丢刀刀㨡™㈀㤴㤢
㤦㥄␿㥎∀㘀⼢　㨻∀⬤㼀㘀㤯㼀㜬∀␦㼀㰪╆㰢㼀㰹㜹∀丶伀伀㤴㤯儹㜢㌹儤⸀㤢㘀⼷㘀䘯㘀伀㘀儤⼿∀┫⨯∀⑎䤀┷㼀⸀㤯㼀∀伀⨴∀
⬴㘀⽑㘀⬤☀∀優⸀⬪⼹⼀㼷⠢嘀─㐢伶⼀一㘀⼀䘀㜀∤㐹∶⼀∦㘀⼀㤀∲㘀㼼∫㐹䐀㘀⨀─㜀∷㼥一㘀㤀㜀∿㰀␀㼢㘀一㤀⼀㼶伶㤀一∼㘀䘀㰀㤀㐢㐤㼶⨀㜀∀
⩏∀⼹┿㐀⨫㰶☀㜢␯乯⨴∀䘴␯┦⩑㴿㤷∀㼀⨢☀㴮⬼⩑㴿㤷∀㘀⼢　㨻∀⬤㼀㘀㤯㼀㜀),#*- Ⱒ㤀☀㤀䐀␀㼹一∦㤀䐀㤀☀㜀∪伢
㘯伀☤⸀⸀␀㼀⨀㐀㴀∀⬀㐀⨀㼀㤀㘯㜀*" Ⱒ␀⼀一∤⼀∤㜀㜀⨀儀㘀␀㼶⨀⼀∳㤀㼲㤀㤀⼀∼㘀䘀㰀㤀㐢⼀㤀─㼴⨀⬀㰀㘀☀∫㐪⬀⨀㐿㘀⨀⼀㜀∤⼀一∲⨀㐷㤀∀
⬴⩆⼪㜶㜀*%⠢〦㼀㰀⨀─䘀㰀∀㘀⸀⸀─⼀㤀∀␀☀㼀㤀㐀␀㼀㘀⨀⼀㜀∀優┦丢㌹∀⬤㐀㼀∀⩏∀␢㜽㜿㤮㘀儢␷⬹儿∀⩏∀　㨻Ⰰ∀㼀㰹㐀㤢㘀㜢
㥄㘀丹⽑㤢㼀㰤㼀∀㜥䙆㤷㼀㜢㼀㰤㼀∀㼀㰹∀⬹㐀㘀⬼㤴␦∀㘀⸀⸀┯㤢㜽㜿㤮∀優⼿㐀㘀㌥㼀㤷∀㼀⨢⼹┴⨶⽏☀␮⸀␿㘀⨯Ⰰ∀
㼼㤀∦␀㼿㤀㐢㌀㤀㘀⼀䘀∤⼀∹㜀㼤㌀☀㘀㜀㰀㤀一∫㰀㤀⼀⨀⸀㤀⼀⨀⼀∶⼀∰㨀㬀∤㜀∲㤀☀☀∤㜀∪㼼㤀㐢⼀㤀─㐪一㤀䘀㤀⼀㤀㐤㼶䐀㤀∀
丶㜹␷㤷*&#*’ ⠢㔀㜀⬀㤀儀㘀␀☀☀㴀∶⼀㼹㐹㜀㼶⼀䘀∶⼀∿㰀㘀㜀∴㤀䘀␀㑎∶㜀∿㰀␀㼢㐹儀㤀⼀㼢㤀䐀㘀一㤀⼀儀㤀∷㰀⨀㈀㜀∿㰀␀㼢⸀␀㜀㼢儀㤀☀☀㜀∀
㘯伀㘦㼀㐀␀㼀㤀∀㜀䌀㤀☹㼀␀☢⸀─㜀儀☹㜀∀␀㼀∀㼀㰀㤀∀⼀㤀─㐀⨀⸀─㜀儀─☤㐀∀䤥⼀儀㼀㘪⼀∀␀⼀一∀一㤀䘀㐀␀⼀─☤㼀㤀∀㼀⨀∀㰀㤀☫∀㐀㤀儀㐀─㘿∀
⼹┿㐀⨫㰶☀㜀*(#*) Ⱒ㈀㰀㘀儀㰀∫㐹䐀㤀⼀㼢㐹㘀⼀⼀㤀㑄␀㼶⨀⼀≑␀⬀␀儀㘀㼽∤⼀一∮␀㴀∿㰀─㜀∳㤀∤∫⨀㼹⼀㼶␀☀∮㤀儀㰀␀⼀㘀㜀⸀∀
儤┷㘀⽆∀㈀⨴㜹∀⬴⩆⼪㜶㜨∀倀⼢☀㘀⼹∀㈀㘀㼀㰢㼀㰶㜬∀㈀㤢㘀丹⼿㘀伀㘀㥎∀␯∀㤯㐀㘀儼⸀㤯㼀∀伀⨴∀倀䘵∀愀␯丢㐀㤦␿㥎∀㼀㐀␶㼀㜢
㜥儼∀␷∀␦☀㤴䘽∀␯丢␿⨫㵢Ⰰ∀㈀㰶儼∀⑑㼀㘀䐤㼀㤢⸀␷㼀∀儹☀☀㜬∀␯丢伀⨥⽎∀㼀㰤㼀∀㘀⽑㐀㤤㜹丢⬴⨫⨴㼀㘀⨯㜢⩏∀
䘴␯┦⩑㴿㤷∀㈀㤴㤢␷㜪儶␿㥎∀㈀㘀㼀㰢　㨻∀␯丢⬤㼀㘀㤯㼀∀㜥㐀䐶䐤☀⠀∀䨀㰥㜬∀㼀㰹㜹∀伀㘀⽎㘀⽆㜢優┦丢㌹∀⩏∀
㘯㼀㤀㐀㤀㜀㼀∀伀⨀㐀∀⼀㤀㈀∀㼀㐀㤀␀㼀⸀㤀⼀㼀㜀Ⰰ∀㤀㜀⬀㤀儀㘤☦㴀∀䘀㙄㤀⼀∀㼀㰀␀㼀∀⸀␀㜀㼀∀儀㤀☦∀␀儀㼀㙄㘿㴀∀儀␀⼀∀㌀㤀∀㘯伀☥㤀⼀儀㤀一** ⠀∀

!
䀶⼀␀☀☀㴀Ⰰ∀攀∀⨀─㼀∀⨀伀∀㼀㰀㤀∀㘀一㤀⼀㼀㘀伀㘀㤀一∀崀挀∀㜀㘀㼀㤀㜀∀㈹㐀㤀∀㐀㤀⬀⨀㐀㼀㤀一∀㘀⼀∀␀∀㐀㤀儀㤀⼀㼀∀㜀㼀─一㴀∀⨀⼀∀㜀㰀␀㐀㤀一∀䝁〢
⸹㼀㰀㴀☀␀㼀㘀⨀⼀∀␀☀㼀㤀㐀␀㼀㘀⨀⼀㜀∀␀儀㐀⨀㜀㜀∀⌀␀㐀䌀㘀⼀㜀⨀⼀栀㜀∀一㘀㜀㤀␀㜀㤀Ⰰ∀　☀䬀㰀㤀㘀⸹㐀栀㜀∀一㘀㜀㤀␀㜀㤀∀␀⼀一∀　㨀㬀)+⠢嘀伢㼼㤀㜀㤀∀
〺㬀䠀␷㜪儶␿㥎∀䜀㸀⌀㜢㈀㤢㘀丹⼿㘀伀㘀㥎∀␷㜪儶␿㘀⨯㜢㌹㼀㈀㤹⼢䜀䄀　∀⸀㤿㰽☀␿㘀⨯∀␯丢㜥㐀䐶䐤☀∀㈀㘀㼀㰶⼢
挢⩏∀㼀㰹∀嵣∀䜀㸀⌀㜢␯⼪㼀␿㥎∀㼀⨢䀀䰀䴀⌀挬∀　䨀⌀敍夬∀㬀⌀倀䜀ⴀⰀ∀␯丢䜀⤀刀ⴀ奝⠀∀倀⼿㤴㤷㼀㘀⽆☀㴬∀㼀㰹∀
⸤䤀⨀㐀㘀㼀㴀∀愀崀∀⨀─㼀∀⨀伀∀挀戀∀⨀伀∀㜀㘀㼀㤀㜀∀㼀㰀␀㼀∀㈀㤀∀伀⨀─⼀丢㼀⨢㌹∀␷㜪儶␿㥎∀㈀㘀㼀㰢丶㜹␷㤢⬴⩆㐀㤷㜶⨯∀㈀㤴㤢

 . CC-BY-NC-ND 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprint this version posted March 24, 2021. ; https://doi.org/10.1101/2021.03.12.21253115doi: medRxiv preprint 

https://www.zotero.org/google-docs/?ZpwDXr
https://www.zotero.org/google-docs/?wwc1FS
https://www.zotero.org/google-docs/?SOox15
https://www.zotero.org/google-docs/?19MpPm
https://www.zotero.org/google-docs/?yVQFvA
https://www.zotero.org/google-docs/?YXMaun
https://www.zotero.org/google-docs/?eB1xUz
https://www.zotero.org/google-docs/?TmNHcu
https://www.zotero.org/google-docs/?pGYMS1
https://www.zotero.org/google-docs/?XplNLJ
https://www.zotero.org/google-docs/?1s7vav
https://doi.org/10.1101/2021.03.12.21253115
http://creativecommons.org/licenses/by-nc-nd/4.0/


https://www.zotero.org/google-docs/?IBZmIf
https://www.zotero.org/google-docs/?zjfaBd
https://www.zotero.org/google-docs/?y6JV3G
https://www.zotero.org/google-docs/?0wTqZw
https://www.zotero.org/google-docs/?AsPeei
https://www.zotero.org/google-docs/?keXUEx
https://doi.org/10.1101/2021.03.12.21253115
http://creativecommons.org/licenses/by-nc-nd/4.0/


奤∀

䈹∀伀─㐀㼀㰀㤀㐀∀⼀⨀㼀㤀∀㼼␀㼢㈀㤀≑⨀☀☀㤀儀㼹一≇䄀　≏㐪⸀∲㰀⨀☀㤀∳☀⨀⨀一∴␀㼼㤀㐢㼼␀⼀≏㐪⸀∳㐤㘀⼀∿㘀㜀㜀─㤀Ⱒ䘀㘀䐀㤀⼀∀
㼼␀㼢⨀─㐢␀㘀⸀∲␀㜀∿⨀∶一㤀⼀㼶伽∫㤀㐶⬀㰀㤀㐤☀∳㘀⨀⸀␀㑃㤀㐷∴㤀伦㤀儀㼶⼀䘀∥⼀一㤀㐦㴀㘀⼀䘀≎㘀㜀㤀␀㜀㤀∫㐪儀㤀㜀㜀㤀㜀∤⼀一∀
㼴␀㘀㼷漹娀⬀⨀㜀─㐹㜀∴㤀☀␀㼹一∿⨀≎㘀㜀㤀␀㜀㤀⠢倯≑⨀⼀㼴␀㜀㼢㼪∳㐤㘀⼀∿㘀㜀㜀─㤀Ⱒ㌀☀⨀⨀一≇䄀　∮㤀㼼㴀☀␀㼶⨯∀㘀㜢㤤㜶☀㴢
⑑儹㜷㘀㌦㤢␯丢␦☀⨲㜢伀⨴∀㜤⸀⬦㘀⽆∀儦⨷㤢㼀⨢丶㜹␷㤢⨯㜹㼀⠀∀刀⨮㌶⼹丢㈀㘀㼀㰢㼀㰹∀㥄㤴∀䘴⨲㘀⽆∀
㌪丽∀⩏∀☀㘀㼀㤴␿┴㤢⨯Ⰰ∀␯丢㌶⨮␴䌹㐀㜢⩏Ⰰ∀䐤㐀㘀⨥㜢㼀㐀␶㼀㜢␯丢㥚⬪㜥㐀㤷Ⰰ∀㘀㼀∀⸀⑃㤷∀㌦⨪丢䜀䄀　∀
⸹㼀㰀㴀☀␀㼀㘀⨀⼀∀㘀一㤀␀☀∀伀⨀㐀∀㌀㘀⨀⸤㐀䌀㤀㐀∀⬀─㐀⬀⨀㜀㤀㜀+(⠢⤀⨀㈀㤀䐀㤀㐬≆㘀䐀㤀⼀∿㰀㤀∿㘀㜀㜀─㤀䠀㜫㥑㘀伀㘀儶㼀㴢⩏∀䜀䄀　∀
⸹㼀㰀㴀☀␀㼀㘀⨀⼀Ⰰ∀伀─㐀㼀㰀㤀㐀∀㜀㼀─一㘀㤀㜀∀␀㐀㤀∀⼀㤀㤀一㤀一∀㼀⨀∀␀㜀㜀㤀㜀㜀∀　㨀㬀䠀␷㜪儶␿㥎∀䜀䄀　∀⸀㤿㰽☀␿㘀⨯∀儼␯䘹㜢㘀⼢
㼼㤀∳㐤㘀⼀⠢∀∀
∀
䀶⼀␀☀☀㴀Ⰰ∀㈹∀⼀⨀㼀㤀∀㼀㰀␀㼀∀␀☀㼀㰀⨀─䘀㰀∀㼀㰀㤀∀㜀㼀㐀㘀⼀䘀㤀⼀㼀∀␀一䤀─㜀㼀⸀㤀⼀㼀∀伀⨀㐀∀儀⨯伀⨥⽎㘀⽆∀㈀㤢␫⬦㘀㥎∀㌽∀┷㘀⽆∀⌀刀㜢
␯丢㐀␯个⸀∀㥏伀㥑㼀㜢⸀⩎㤦㜢愀㘀⠀㤨∀嘀㬀刀　%+戢㘀㜀≃㤀㴀∶⼀≑⨀⸀㌀␀㼶⼀䘀∿㤀㜀㼢㜀㼤㼶㜀㼶儀∶⼀伦␀㼶⨀⼀∶⼀∵䈀　㬀Ⱒ㘀㼢
⸤㴀∀㰀␀䐀㤀∀⨀㌀㜀儀─㐀㤀一∀㌀㘀⨀☀⨀䘀㘀儀␀☀∀㜀㘀䘀⼀␀☀㜀∀⨀伀∀㘀⼀㼀㤀㐀㤀㜀㼀⠀∀䀀⨀㐀∀㤀娀␀⸫☀㤀Ⰰ∀㈹∀㜀㰀⨀㈢㼀㰀␀㼀∀㼀㰀㤀∀㐀㤀儀㤀⼀㼀∀嘀㭒〢
㹖　∀␀☀䘀⨀㐀㘀㼀㰀⸢㐀㤀㜀─☀㼀㜀∀㘀⼀∀␀∀㜀─㌀㜀㼀␀⼀㼀㘀␀☀☀㴀∀☀⨀㈀㤀㐀∀愀㌀─㼀∀⨀䐀㤀㐀☀␀⬀⬀㘀⼀䘀戀∀⼀─⸳㤀㐀∀⨀伀∀㘀一㤀⼀㼀㘀伀㘀㤀一∀䜀㸣㜀∀
優⸀⬤㐀㥎∀㼀⨢㼀㰹∀⩏㼀㤯∀┷㥎∀⸀㤿㰪丢⩏∀㘀⽑☀╎㘀⽆∀⬴㘀⽑㘀⬤☀∀優⸀⬪⼹⼿㜢伀⨦☀⨲㥎∀㌽∀⑎䤀┷㼀⸀㤯㼀∀
伪㐢㘀⼀伦␀㼶⨀⼀漳㘀␀㜀∶⼀∿㤀㜀㼀䠀㜿␿㘀㜿㘀儷∀愀㼀㤴⸀㤀丢㼀㰹∀㩍∀␦䘪㐀㘀㼀㰮∀㘀⼢㼀㰶㜢㜿╎㵢⠀∀倀⼿㤴㤷㼀㘀⽆☀㴬∀⨥㐀∀㐀㤷┦㼀㜢
㘯一㙑␀㼀㤀∀㼀㰀␀㼀∀㼀㰀㤀∀␀一一㘿㘪⼀␀☢䜀㸀⌀㜀∀㙎㤀⼀㼀㙏㘹一∀─㜀㘯䘀∀㼀㰀㤀∀㨀䴀∀␀♆⨀㐀㘿㰀⸀∀␀㐀㤀∀㤀⼀㐀㙑㰀㤀一∀伀⨀㐀∀㘯伀☤⸀⸀␀㼀⨀㐀㴀∀
⬤㼀㰲␽㜢␯丢㼀㐀␶㼀㜬∀㈀㰶儼∀優㐀㐀⨳⨴␿㤷∀⬴㥄㘀⨥㜢伀㘀⽎㘀⽆㜢㼀㰤㼀∀㜥䙆㤷㼀∀㼀㰤㼀∀┯儤⬿┴㥎∀䐤㐀㘀␿㘀⨯∀
儤⼢㌹∀㥚⬦␶⼹丢㌽∀儹☀☀∀㼀㴫㤢㰹㼀㤴⩆㤯㤶㼀㴢␯丢㐀㤦␿㥎∀㘀⸀⸀┯㤢⬴⩑㤷㜹㜀+)#+*⠢㬀㘀⸀㘀☀␀㐦㴀Ⱒ㈀㤀∀
㜼⨲∀㼀㰤㼀∀䐤㐀㘀⨥㜢㘀⸀⸀┯⨦⩆㘀儤☀∀⬴⨿㤶⼷∀㜥儼∀␷∀刀ⴀ⌀Ⰰ∀倀㩤Ⰰ∀䨀㠀䀀䠀稢␯丢刀刀㨡™㌹儤⸀㤢
㘯㜀㙆⼀㙏㙑␀⼀㼀∀─⬀⨀⼀∀⍒∀␀一䤀─㜀㼀⸀㤀⼀㼀⠀∀㸀⨀㐀㤀∀䘀㤀⼀㤀㐀␀☀☀㴀Ⰰ∀㼀㰀㘀㜀∀㐀㤀☀␀㼀㤀㜀∀㼀⨀∀㼀㰀㤀∀一㘀㜀儀─㜀㜀㘀⨀⼀∀⨀⼀∀㈼㤀㼀㰀㤀㐀∀㼀⨀∀
㼴㤀␀㼢䐀␀㐶␀㌀☀㤀㜀∷─儀㰀∤㜀≑㤀☀☀∿㴀⬀㤀∫㐪⬀⨀㐿㘀⨀⼀㜀∤㜀∯─㘀㜀␀⼀儀㤀≄␀㐶␀㌀☀㤀㜀∶⼀∤⼀∵䈀　㬀Ⱒ⨀㐢䐀㘀㤀㈀∿㰀㤀⸀∤㜀∀
䐤㐀㘀␳☀㤷∀㼀㰤㼀∀⬴⩄㘀丹∀䐤☀┤㌦㤢㘀⽏⨴⸀␿㘀⨯∀㘀⼢㼀㰹⸀㜹☀䐹㜀++#+,⠢倯∿㰀㘀㜀∷㼥一㴀∲㤀∿㰀㤀㐹伪㐹∷㼴─儀䌀∤∀
㌤☀␯儹∀㌽∀⨫㼀㘀⽆∀伀⨴∀␢㼀㈀⨀䠀㈤㴀∀␀⬀⬀㐀⨀␀儀㰀Ⰰ∀儀⨀⸀㌀㘀⼀㘀⼀䘀∀␀∀㜀㼀㐀㘀⼀䘀㤀⼀㼀☀㴀∀儀⨀㐀㐀㤀儀㼀㤀一∀㕂〻∀㈶㼀㰀∀␀∀⸀⨀㐀㤀∀
㼤㑆㤀㼹一∤⬀⬀㐪␀儀㰀∲㰀㤀㐹∲㤀∷㼥一㘀㤀一≩儀⨀⼀伪─⼀一㤀㐷啕∷─儀㰀∤㜀≂䴀刀∫㐪⬀⨀㐿㘀⨀⼀㜀Ⱒ㜀⸀⨀䌀㘀⼀䘀∤⽎∀
䴾倀∀␀㜀∀⨀─㼀儀⨀⸀㤀㜀∀⨀伀∀㘀⼀㼀㤀㐀㤀㜀㼀Ⰰ∀␀㜀㜀㤀㜀㜀㘀⼀䘀∀㼀㰀㤀⸀∀㈶㼀㰀∀㌀⨀㼀㰀∀㜀㼀㐀㘀⼀䘀㤀⼀㼀∀愀㘀⠀㤀⠀∀㘀⼀儀☀─一㘀⼀䘀∀⍒㜀戀∀␀㜀∀㈹☀☀∀␀㜀∀
⸪㐀㤀∀☀㤀⼀㘀㤀⼀㼀∀⸪一㤀☀㜀⠀∀∀

*
䨪∀儀⨀⼀儀☀─一㤀Ⰰ∀㈹∀⬀㐀㤀㜀㤀⼀㼀∀㼀㰀㤀∀☀␀㐀䘀㤀㜀㼀∀儀␀㜀㤀䠀優⼿㐀⨦∀䜀䄀　∀⸀㤿㰽☀␿㘀⨯∀㜿╎㴢㼀⨢两㼀㤬∀㤮⬦⨽㘀⽆∀␢
優⸀⬴㤼㤯㜶䐹∀␫⬴⨤儼∀㘀⼿㥆㐀␿㘀⽆∀⸀㤿㰽☀⨀⸶儀Ⰰ∀䘀㤀⼀⨀⸶儀∀␀⼀一∀儀☀㘀⼀㘀儀␀☀∀一␀㼀␀⠀∀䈀㤀∀㘀一㤀⼀㼀㘀伀㴀∀崀挀∀
丶伀伀㤴㤯㼀㘀␦☀㴢⸀㤿㰽☀␿㥎∀㜶㼀㤷Ⰰ∀␯丢㌽∀┿㘀☀㘀䬶⽆∀㤯㐀㘀儼⸀㤯㼀∀␯␦㴷㤷Ⰰ∀⬪☀㴀䠀⸹㼀㰀㴀☀␀㼀㘀⨀⼀∀㜀儀⨀㐀㤀㜀∀␀⼀一∀
㜥㐀䐶䐤☀∀␯␦㴷㤷∀㈀㤢㰶䘼☀㘀䘼㼀∀␢⬪㼀㤯㼀㘀␦∀丶㜹␷㤀䠀⸪一㘀伀㴀㘀⼀䘀∀㐀⨀☀㤀∀伀⨀㐀∀儀␀☀⨀㐀㘀儀∀㘀⼀㼀␀䌀㤀Ⰰ∀儀㰀⨀☀㤀㜀㼀㤀㐀⨀☀∀
⸹㼀␀㌀⨀☀㘀㜀⸢␀⽎∀㘀⽏☀␮⸀␿㘀⨯⠀∀倀⼢⨥㐀∀⑑優⸀⬤⼽㘀⽆∀㠀䈀　㬀∀⬤⬹㐀Ⰰ∀㈀㤢㜼⨲∀㼀㰤㼀∀儼⨦㤷㼀㤴⨦∀

 . CC-BY-NC-ND 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprint this version posted March 24, 2021. ; https://doi.org/10.1101/2021.03.12.21253115doi: medRxiv preprint 

https://www.zotero.org/google-docs/?EdQe4Q
https://www.zotero.org/google-docs/?tnPVXQ
https://www.zotero.org/google-docs/?NSZLte
https://www.zotero.org/google-docs/?4KqYDw
https://doi.org/10.1101/2021.03.12.21253115
http://creativecommons.org/licenses/by-nc-nd/4.0/


奟∀

☹䐀㤀☷∀␀㐀㤀∀儀␀─㜀␀☦㴀∀㐀㤀☤㼀㤀一∀㼀⨀∀　㨀㬀⠀∀Regardless of the exact etiologic role∀⩏∀㼀㰹∀⨿㰹㐀∀㘀丹⼿㘀伀㘀㥎∀

⬤㼀㰲␽㜬∀㼀㰹㜹∀優⼷㼀㘀㼀┿㤢⬪㼀㤯㼀㘀␦∀㼀␴䘹㼀㜢伀⨴∀㘀⼿㤴䐹⼿㘀⨯∀㘀⼢　㨻∀⬤㼀㘀㤯㼀㜨∀
∀
∀

*
∀
∀
∀
∀
∀
∀
∀
∀
∀
∀
∀
∀
∀
∀
∀
∀
∀
∀
∀
∀
∀
∀
∀
∀
∀
∀
∀
∀
∀

*
∀

 . CC-BY-NC-ND 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprint this version posted March 24, 2021. ; https://doi.org/10.1101/2021.03.12.21253115doi: medRxiv preprint 

https://doi.org/10.1101/2021.03.12.21253115
http://creativecommons.org/licenses/by-nc-nd/4.0/


https://www.zotero.org/google-docs/?2B3pTM
https://www.zotero.org/google-docs/?0MmHOw
https://doi.org/10.1101/2021.03.12.21253115
http://creativecommons.org/licenses/by-nc-nd/4.0/


奦∀

∀
ℨ∀㸹一㘀␀⼀∀⸹㼀㰀㴀☀␀㼀㤀一∀␀⼀一∀─⼀⸹㼀㰀㴀☀␀㼀㤀一∀㘀⼀㼀㤀⼀㜀㘀㼀㘀㤀㜀⠀∀∀
夨∀㸹一㘀␀⼀∀㐀㤀一漀䘀㐀㤀㤀⼀∀㘀⼀㼀㤀⼀㜀㘀㼀㴀∀㐀␀㼀㘀⨀㜀∀儀␀☀儀─☀␀㼀㤀一∀㘀⼀∀㼀㴀⬀㤀∀倀∀⬀㐀⨀㌀㤀㜀⠀∀∀
嬨∀䜶㜀儀⨀㐀一␀⼀儀㤀∀㌀㤀㼀㈹㤀⼢㐀㤫⨴㼀㥎∀㜹娢␯丢⬴㥎㘀儿㥎∀㜹娢㌤㜹丢⨯∀㼀㰹∀T05;0U∀伥⼀儀㼶⨀⼀∶⼀∀

㼼㤀∀64,%4(ⴢ⬀␀儀䌀␀䘀㤀," ⠢∀
崨∀䨼㤀∀嘀⌢愀⼀⨀⼀䠀⬪☀㴮⨴⬼㘀儢優⼿㐀⨦㝢∀␯丢⤀㴳∀愀㰽㌴㘀丶䬤㼀㘀⨯∀優⼿㐀⨦㝢∀⸀㤿㐀㘀儷∀␷∀

㘮⬀☹⸀㤀⼀㼀㤀一∀㘯∀㼀㰀㤀∀N05789<4.( ⴢ⬀␀儀䌀␀䘀㤀,%⠢∀
挨∀䴶㜀─☀伀㘀㼀㤀∀儀⨀⼀䐀㤀㐀㜀㘀⨀⼀∀㐀␀㼀㤀∀㌀␀㜀㤀一∀⨀⼀∀㼀㰀㤀∀)/+#,( ⸹㼀㐀㘀儀∀␀㜀∀㘀⸫☀㤀⸹⼀㼀㤀一∀㘀⼀∀㼀㰀㤀∀V*50?609#,(

ⴢ⬀␀儀䌀␀䘀㤀&"⠢∀
搨∀䀴␀儀㼀㘀⨀⼀∀⨀伀∀⬀㐀⨀㌀㤀㜢㈀㘀㼀㰢㰶䘼∀丹㼀㥑㼀㘀⨯∀1䠀䐤☀┹㜢␯乯⨴∀⸀㤤㜥㐀㥎∀㌽∀␢☀⨲∀⼥⸀㌹㐀∀⩏∀

㌹⑎㜨∀∀
弨∀㬤⸀⬀☀㤀㜀∀㼀㰀␀㼀∀伀␀㘀☀㤀一∀⨀⼀∀㼀㰀㤀∀㘀⼀㌀㐀㤀㤀一㘀⼀䘀∀⸀㤀㼀㐀㘀儀∀㘀⼀∀㼀㰀㤀∀儀⨀㐀㐀㤀㜀⬀⨀⼀一㘀⼀䘀∀㈼⨀☀㤀䠀䘹⼪⸀㤀䠀

㜹津㤯儶⽆∀愀䈀㠀㬀戀∀两㼀␨∀尀┤☀㘀㼀㴢優⼿㐀⨦∀⩏∀㼀㰹∀⌀㐀⩉㥑㼀∀㸀㘀⼵∀䈀㠀㬀∀两㼀␢㈀␷∀⬹㐀伀⨴⸀㥎∀
␷∀丹㝑㐀㘀㌹丢㤤㐀☀㘀㤴,&⠢∀

#"! 㠹⼀⨀㼀㴀⬀㤀∀儀⨀⼀儀⨀㐀一␀⼀儀㤀⠀∀䴀㐀㘀㤀伀☀㴀Ⰰ∀㈀㤀∀─㜀㤀一∀㼀㰀㤀∀#64+/1$4,5(ⴢ⬀␀儀䌀␀䘀㤀∀㼀⨀∀㜀㤀☀㤀儀㼀∀崀℀嬀∀⬀㐀⨀㌀㤀㜀∀
㼼␀㼢㐹☀㘀␀㌀☀㴀∮㤀␀㜀─㐹一∥⼀一㤀㐦㴀㘀⼀䘀∻䄀⌀㜀∤⼀一∲㤀㐹∫㐹㜀㤀⼀㼢㘀⼀∿㰀㤀≂㠀㬀䠀丹㐀㘀䐹丢㬀䄀⌀∀
两㼀␀,’ ⠢䈀㤀∫㤀㑏⨀㐮㤀一∶一㤀⼀㼶㼽䠀㌽䠀㜿␿㤢愀倀䴀㬀戀∀㌹㼀㈀㤹⼢㼀㰹∀䜀䄀　⸀䠀㘯伀㤀㐀㐀㤀一∀㬀䄀⌀㜀∀␀⼀一∀㼀㰀㤀∀
䈸㬀 䠀丹㐀㘀䐹丢㬀䄀⌀∀两㼀␢┷㘀⽆∀㼀㰹∀*99090/7*$4,T(伥⼀儀㼶⨀⼀⠢!

昨∀く㼀㤀㐀∀㐀㤀⸀⨀䐀㘀⼀䘀∀㜀␀⸀⬀☀㤀㜀∀㼀㰀␀㼀∀伀␀㘀☀㤀一∀⨀⼀∀␀⼀㴀∀⨀伀∀㼀㰀㤀∀㜀㼀㤀⬀㜀∀☀㘀㜀㼀㤀一∀␀㌀⨀䐀㤀Ⰰ∀㈹∀⬀㤀㐀伀⨀㐀⸀㤀一∀⍒〢
⨯∀㼀㰹∀優⼿㐀⨦∀⬴⨳㤷∀⬴㤷㤯㼀∀⨯∀㼀㰹∀␴㐀␽⠀∀㬀␮⬦㤷∀㼀㰤㼀∀㰤丢䐤☀┹㜢☀␴䘹㐀∀㼀㰤⼢嬨挢
㜿␯两㐀丢丹䐶␿㘀⨯㜢⩏∀㼀㰹∀⸀㤤⼢⨯∀㼀㰹∀伀㘀㐀㜿∀㼀㈀⨢⬴㘀⽑㘀⬤☀∀優⸀⬪⼹⼿㜢愀⌀刀㝢∀㈀㤴㤢
㥚儦─丹丨∀

*
W#$6*94X*54#,3(く㼀㤀㐀∀洀─␀☀㘀㼀㴀∀儀⨀⼀㼀㐀⨀☀Ⰰ∀㜀㘀䘀⼀␀☀∀㘀⼀㼀㤀⼀㜀㘀㼀㘀㤀㜀∀伀⨀㐀∀␀☀☀∀㜀㼀㐀␀㼀␀∀㤀娀儀㤀⬀㼀∀じ㬡∀㈹㐀㤀∀⼀⨀㐀⸀␀☀㘀䬀㤀一∀
┷㘀⽆∀㼀㰹∀.*/0,( 伥⼀儀㼶⨀⼀∤㜀∶⸀⬀☀㤀⸀㤀⼀㼹一∶⼀∿㰀㤀∀V*50?609#,( ⬤元⑆㤀&"⠢㬀㘀⼀儀㤀∿㰀㤀∷㘀䘀⼀␀☀∀
㘯㼹⼀㜀㘀㼶㤀㜀∶⼀∿㰀㤀∰堀㬀℀∷㼴␀㼥⸀∷㰀⨀㈀㤀一≎㴀㤀∳㘀␀㜀≡)*++%&,&-.#/0!12%&!’M!NO!12:*/&!5E戬∿㰀㘀㜀∀
㜿㐀␿┮∀㈀␷∀⼪㐀⸀␦㘀䬹丢┷㘀⽆∀㼀㰹∀,*,0/( 伥⼀儀㼶⨀⼀Ⱒ㈀㰀㘀儀㰀∶㜀∷㘀⸀㘀☀␀㐢㼪∿㰀㤀∀.*/0, ∀伥⼀儀㼶⨀⼀Ⱒ㤀娀儀㤀⬀㼢
㼼␀㼢㘀㼢儀⨀㐴㤀儀㼷≏⨀㐢一㴀㤀∳㘀␀㜀∫㐶⨀㐢㼪∯⨀㐮␀☀㘀䬀㘀⼀䘀∿㰀㤀∷㘀䘀⼀␀☀∶⼀㼹⼀㜀㘀㼶㤷⠀∀∀

!

1$#)0(=4950$4,T3(く㼀㤀㐀∀⼀⨀㐀⸀␀☀㘀䬀␀㼀㘀⨀⼀Ⰰ∀㈹∀㜀㤀㼀∀␀☀☀∀㼀㰀㤀∀⸀㤀␀㜀─㐀㤀⸀㤀⼀㼀㜀∀㈶㼀㰀∀一㤀㼀㤀儀㼀㘀⨀⼀∀1䠀䐤☀┹∀Y(™眢
⅞ 1") ∀⨴∀⸀㤤㜥㐀㥎∀㌽∀2嬢㌹⑎㜢㼀⨢⸀㘀㜷㘀⽆,( ⠢䈀㘀㼼㘀⼀∹␀儀㰀∷㼴␀㼥⸀∲㤀∿㰀㤀⼀∴㤀⸀⨀䐀㤀一∫㐪㌀㤀㜀∲㘀㼼∀
Y捳∀⸀㘀㜷㘀⽆∀两㼀␨∀

!

 . CC-BY-NC-ND 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprint this version posted March 24, 2021. ; https://doi.org/10.1101/2021.03.12.21253115doi: medRxiv preprint 

https://www.zotero.org/google-docs/?04GxcP
https://www.zotero.org/google-docs/?LJ7coW
https://www.zotero.org/google-docs/?tSk4h0
https://www.zotero.org/google-docs/?u9LZXr
https://www.zotero.org/google-docs/?LX4iCc
https://www.zotero.org/google-docs/?cYWzX1
https://www.zotero.org/google-docs/?MZKTFu
https://doi.org/10.1101/2021.03.12.21253115
http://creativecommons.org/licenses/by-nc-nd/4.0/


https://www.zotero.org/google-docs/?OFXMhT
https://www.zotero.org/google-docs/?QxO2oC
https://doi.org/10.1101/2021.03.12.21253115
http://creativecommons.org/licenses/by-nc-nd/4.0/


https://www.zotero.org/google-docs/?VFYNoj
https://www.zotero.org/google-docs/?Virm81
https://www.zotero.org/google-docs/?HZ57L9
https://www.zotero.org/google-docs/?oxg6La
https://www.zotero.org/google-docs/?OcvjEa
https://www.zotero.org/google-docs/?VB7fK7
https://doi.org/10.1101/2021.03.12.21253115
http://creativecommons.org/licenses/by-nc-nd/4.0/


https://www.zotero.org/google-docs/?flIFgt
https://www.zotero.org/google-docs/?iR64HG
https://www.zotero.org/google-docs/?Im0zYJ
https://www.zotero.org/google-docs/?tktUR0
https://doi.org/10.1101/2021.03.12.21253115
http://creativecommons.org/licenses/by-nc-nd/4.0/


https://www.zotero.org/google-docs/?0kxD3b
https://www.zotero.org/google-docs/?9jvypT
https://www.zotero.org/google-docs/?I8Frf0
https://www.zotero.org/google-docs/?yeBJwh
https://doi.org/10.1101/2021.03.12.21253115
http://creativecommons.org/licenses/by-nc-nd/4.0/


https://www.zotero.org/google-docs/?mNhtQd
https://www.zotero.org/google-docs/?nQQ9ka
https://www.zotero.org/google-docs/?vR1bzt
https://www.zotero.org/google-docs/?CDdAVL
https://www.zotero.org/google-docs/?aHkBTH
https://www.zotero.org/google-docs/?2S09NA
https://www.zotero.org/google-docs/?wZrv4v
https://www.zotero.org/google-docs/?KzB1wy
https://www.zotero.org/google-docs/?S3y8CA
https://www.zotero.org/google-docs/?C7jUL9
https://www.zotero.org/google-docs/?0y7iRK
https://www.zotero.org/google-docs/?LksYz5
https://www.zotero.org/google-docs/?SEoOUR
https://www.zotero.org/google-docs/?v956XI
https://github.com/qzhang314/DNAm-based-age-predictor
https://www.zotero.org/google-docs/?GHmH65
https://github.com/sailalithabollepalli/EpiSmokEr
https://www.zotero.org/google-docs/?ZavKNw
https://doi.org/10.1101/2021.03.12.21253115
http://creativecommons.org/licenses/by-nc-nd/4.0/


季∀

䀪㐀∀␀☀☀∀⨀㼀㰀㤀㐀∀⌾㬷Ⰰ∀㈹∀一⨀㈯☀⨀␀一㤀一∀㼀㰀㤀∀㐀㤀㜀⬀㤀儀㼀㘀䐀㤀∀儀⨀㤀伀伀㘀儀㘀㤀⼀㼀㜀∀␀⼀一∀儀␀☀儀─☀␀㼀㤀一∀㼀㰀㤀∀⌾㬢㌀㴀∀
⸥☀㼀㘀⬀☀㴀㘀⼀䘀∀㤀␀儀㰀∀儀⨀㤀伀伀㘀儀㘀㤀⼀㼀∀㌀㴀∀㼀㰀㤀∀㐀㤀㜀⬀㤀儀㼀㘀䐀㤀∀䜀䄀　∀⸹㼀㰀㴀☀␀㼀㘀⨀⼀∀☀㤀䐀㤀☀㜀∀␀⼀一∀㜀─⸮㘀⼀䘀∀㼀㰀㤀㜀㤀∀
䐤☀┹㝗∀

𝑃𝑀𝑆	 = 	H𝛽.	 × 𝐶𝑝𝐺.

5

.	

∀

!
a*94.*54#,(#%(R#98P605789*54#,(/+#$0/3∀倯㼹㐮㤀一㘀␀㼹∫㰀㤀⼀⨀㼽⬀㤀㜀∲㤀㐹≄␀☀㘀一␀㼹一∶⼀∤≇─㽑㰀≑⨀㰀⨀㐿∀
⩏∀␫⬴⩚㘀⸀␿㤦㴢奞幞∀㘀⽎㘀䐶严␦㜢愀套™儤㜹漀優⼿㐀⨦∀㐀␿㘀⩢∀⩏∀㈀㰶儼∀⸀㤤㜥㐀㥎∀㌶⨮␴䌹㐀∀两㼀␢
㈤㜀∀儀⨀☀☀㤀儀㼀㤀一∀伀⨀㐀∀攀帀帀∀㘀⼀一㘀䐀㘀一─␀☀㜀∀愀)*++%&,&-.#/0!.#$%&!?戨≒⨀☀☀㤀儀㼹一∳㘀⨀⸀␀㑃㤀㐢一␀㼤≸℀∲㤀㤀䌀∀
␯丢⬼㤯⨿㴫㘀儢两㼀␢砢捙∀㈀㤹䌷∀⑏㼀㤴∀㼀㰹∀優☀☀㥑㼀㘀⨯∀⩏∀㌦⨪丢伀⨴∀䜀䄀　∀⸀㤿㰽☀␿㘀⨯∀⬴⩏㘀☀㘀⽆∀㈀㤴㤢
㥚儦╎㥎∀伀㐀⨮∀␦☀∀␯␦㴷㤷⠀∀䀀┴㼀㰹㐀⸀⨴㤬∀刀ⴀ⌀∀䐤☀┹㝽舡幞∀⸀䙯㨢㈀㤴㤢優⼷㘀丹㐀㥎∀␯∀㘀⽎㘀儤㼀⨴∀
⩏∀㜶䘯㘀伀㘀儤⼿∀㘀⽏㥑㼀㘀⨯"-’ ∀␯丢㈀㤴㤢㼀㰹㐀㥏⨴㤢⼪㼀∀㘀⽑☀╎㥎∀伀⨴∀䐤☀㘀两㼀㘀⨯∀⩏∀㼀㰹∀⬪☀㴀䠀⸹㼀㰀㴀☀␀㼀㘀⨀⼀∀
㝑⨴㤷∀愀⌀㸀㬀戀⠀∀∀
㨶⼹␴∀㐀㥆㐀㤷㜶⨯∀⸀⩎㤦㜢㈀㤴㤢┷㥎∀㼀⨢㘀丹⼿㘀伀㴢㼀㰹∀⬴⨫⨴㼀㘀⨯∀⩏∀⬼㤯⨿㴫㘀儢䐤㐀㘀␯儹∀㥚⬦␶⼹丢
㌽∀㼀㰹∀優㐀㐀㤷⬪⽎㘀⽆∀⌀㸀㬀⠀∀∀䜀㘀⑆⼪㜶㜬∀⬴㥎㘀儿㥎∀⑆㤬㜹娬∀㌤㼀儼Ⰰ∀儹☀☀優┯㼀㜢␯丢孞∀優⼿㐀⨦∀
⬴⨳㤢⌀刀㜢㈀㤴㤢優⼷㘀丹㐀㥎∀␷∀優䐤㐀㘀␿㤷∀㘀⼢㼀㰹∀⼥☀☀∀⸀⩎㤦Ⰰ∀㈀㰹㐀㤳㴢㼀㰹∀⬼㤯⨿㴫㘀儢⸀㤤㜥㐀㤢
㈤㜀∀㼀㰀㤀∀一㤀⬀㤀⼀一㤀⼀㼀∀䐀␀㐀㘀␀㌀☀㤀Ⰰ∀㘀伀∀␀䐀␀㘀☀␀㌀☀㤀圀∀
∀

𝑃ℎ𝑒𝑛𝑜𝑡𝑦𝑝𝑒	 = 	𝑃𝑀𝑆	 + 	𝑃𝑟𝑒𝑑𝑖𝑐𝑡𝑒𝑑	𝐴𝑔𝑒	 + 	𝑆𝑒𝑥	 + 	𝐵𝑎𝑡𝑐ℎ	 +	𝑊𝐵𝐶(%* 	+ 	𝑃𝐶1 − 30&*+,/0+#$(%∀

∀
倯儀㐹⸀㤀⼀㼤☀∭茢㤀㜀㼶⸀␀㼹㜀∲㤀㐹≑␀☀儀─☀␀㼹一∳㤀㼲㤀㤀⼀∿㰀㤀∯─☀☀∮⨀一㤀☀∤⼀一∿㰀㤀∮⨀一㤀☀㜀∲㘀㼼∿㰀㤀∣㸀㬀∀
⩏∀㘀⼿㤴㤷㼀⠀∀䨀㰹∀㘀⽑㐀㤮㤯㼀␦∀ⴀ茀∀㤷㼀㘀⸀␿㤷∀㈀㤴㤢┷㥎∀㼀⨢丹㼀㤴⸀㘀⼹∀㈀㰹㼀㰹㐀∀㼀㰹∀⌀㸀㬀∀㘀⽑㐀㤤㜹丢
㼼㤀∫㐹一㘀儀㼶䐀㤀∤㌀㘀☀㘀㼽∤㌀⨀䐀㤀∤⼀一∳㤀㴀⨀⼀一∿㰀␀㼢⬀㐪䐀㘀一㤀一∳㴀∤⼀∹娀㘀㜀㼶⼀䘀∮⨀一㤀☀⠢䨀㰀㤀㐹伪㐹Ⱒ⨀─㐢
␯␦㴷㘀㜢㈀␷∀☀㘀⸀㘀㼀㥎∀㼀⨢⌀㸀㬀∀㈀㘀㼀㰢␯∀㘀⽑㐀㤮㤯㼀␦∀ⴀ茀∀⩏∀␿∀☀㤤㜿∀帨幣∀㈀㰹⼢㘀⼿㤴⸀㥎㘀␿㤢
⬼㤯⨿㴫㥯㌶⨮␴䌹㐀∀两㼀␢㈀␷∀⑄␶☀␳☀㤨∀

倯㼹㐮㤀一㘀␀㼹∫㰀㤀⼀⨀㼽⬀㤀㜀漳㘀⨀⸀␀㑃㤀㐢一␀㼤∀㈹㐀㤀∀␀䐀␀㘀☀␀㌀☀㤀∀伀⨀㐀∀␀䘀㤀∀愀㴀㤀␀㐀㜀戀Ⰰ∀儀㘀䘀␀㐀㤀㼀㼀㤀㜀∀愀㜹☀伀䠀㐹⬀⨀㐿㤀一∀
⼥⸀㌹㐀∀⩏∀儶䘤㐀㤿㼀㤷∀㘀⼢␢㴹␴戀Ⰰ∀␦優㰪☀∀愀㜹☀伀䠀㐹⬀⨀㐿㤀一∥⼀㘀㼷∪伢␀☀儀⨀㰀⨀☀∤∲㤀㤀䌀戬∸㐤⼀─☀⨀儀㴀㼹㜀∀
愤㌀㜀⨀☀─㼹≑⨀─⼀㼷戬∾⨀⼀⨀儀㴀㼹㜀≡␀㌀㜀⨀☀─㼹≑⨀─⼀㼷戬≍㸀倢慃䘀漮夀戬≒ⴀ⌀≡⸀䘀漺戢Ⱒ㼪㼤☀≑㰀⨀☀㤀㜀㼹㐪☀∀
愮⸀⨀☀漦戢Ⱒ㩇㨀䠀儼⨦㤷㼀㤴⨦愀⸀⸀⨦漀☀戀Ⰰ∀⤀䜀㨀䠀儼⨦㤷㼀㤴⨦∀愀⸀⸀⨦漀☀戀⠀∀

<//#+4*54#,(50/54,T3(䀪㐀∀㤀␀儀㰀∀㜀㼀㐀␀㼀─⸀Ⰰ∀㈹∀㼀㤀㜀㼀㤀一∀伀⨀㐀∀␀⼀∀␀㜀㜀⨀儀㘀␀㼀㘀⨀⼀∀㌀㤀㼀㈹㤀⼀∀㼀㰀㤀∀⌾㬢␀⼀一∀
儤㜹漀優⼿㐀⨦∀㜿␿┷∀┷㘀⽆∀☀⩆㘀㜿㘀儢㐀㥆㐀㤷㜶⨯Ⰰ∀㼀㰹∀伀⨦☀⨲㘀⽆∀㐀㥆㐀㤷㜶⨯∀⸀⩎㤦㜢㈀㤴㤢┷㥎∀伀⨴∀
⥇㨀䠀儬∀䴀㸀倀Ⰰ∀␦優㰪☀∀㘀⼿␀䌹Ⰰ∀㜮⩃㘀⽆Ⰰ∀刀ⴀ⌀∀␯丢㼀㰹∀㘀⸀⸀┯⨦⩆㘀儤☀漀⼹┴⨦⩆㘀儤☀∀⬴⨿㤶⼷圀∀∀

 . CC-BY-NC-ND 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprint this version posted March 24, 2021. ; https://doi.org/10.1101/2021.03.12.21253115doi: medRxiv preprint 

https://www.zotero.org/google-docs/?7SNfyG
https://doi.org/10.1101/2021.03.12.21253115
http://creativecommons.org/licenses/by-nc-nd/4.0/


https://www.zotero.org/google-docs/?DYL6Bo
https://www.zotero.org/google-docs/?JPesdU
https://www.zotero.org/google-docs/?4a58rs
https://doi.org/10.1101/2021.03.12.21253115
http://creativecommons.org/licenses/by-nc-nd/4.0/


https://www.zotero.org/google-docs/?LxtNmt
https://doi.org/10.1101/2021.03.12.21253115
http://creativecommons.org/licenses/by-nc-nd/4.0/


孥∀

Data availability 
〦☀∀㜀─⸀⸀␀㐀㴀∀㜀㼀␀㼀㘀㜀㼀㘀儀㜀∀␀㐀㤀∀␀䐀␀㘀☀␀㌀☀㤀∀␀㜀∀㜀─⬀⬀☀㤮㤯㼀␴㴢两㼀␨∀ⴀ␲∀两㼀␢㈀㘀☀☀∀㌹優⸀㤢⑄␶☀␳☀㤢
⑏㼀㤴∀⬹㤴∀㐀㥄㘀㤲⠀∀

Acknowledgments 
㔨⤨∀␀⼀一∀✀⠀㸀⠀∀㈹㐀㤀∀㜀─⬀⬀⨀㐀㼀㤀一∀㌀㴀∀㸀㤀一㘀儀␀☀∀ⴹ㜀㤀␀㐀儀㰀∀刪─⼀儀㘀☀∀愀㸀ⵒ戀∀䘀㐀␀⼀㼀∀䱞℀嬀攀帀开∀愀␀㈤㐀一㤀一∀㼀⨀∀
✨㸀⠀戀⠀∀∀
㠨㬀⠀∀㈀␀㜀∀㜀─⬀⬀⨀㐀㼀㤀一∀㌀㴀∀␀∀⌀㰀䜀∀㜀㼀─一㤀⼀㼀㜀㰀㘀⬀∀伀㐀⨀⸢㼀㰀㤀∀　☀䬀㰀㤀㘀⸹㐀栀㜀∀㬀⨀儀㘀㤀㼀㴀⠀∀∀
䈨䐀⠀ⴀ⠀∀㘀㜀∀㜀─⬀⬀⨀㐀㼀㤀一∀㌀㴀∀伀─⼀一㘀⼀䘀∀⬀㐀⨀䐀㘀一㤀一∀㌀㴀∀㼀㰀㤀∀䜀─㼀儀㰀∀ⴀ㤀㜀㤀␀㐀儀㰀∀刀⨀─⼀儀㘀☀∀愀䄀䉖戀∀蘀䔀㔀䄀倀∀㜀儀㰀㤀⸀㤀∀
䘴␯㼀∀幦Ⅳ帡搡攡幞Ⅵ蜀∀␯丢⌀㐀㘀⼷㤷∀䴀㤤㼀㐀㘀娢㬀⬶㤴伀⨯丢愀⼹┴⨮┷儥☀␴∀伀㤦☀⨲㜼㘀⬢䘴␯㼀∀䈀⠀䀀Ⅶ䠀
幛戀⠀∀
✨✨䀀⠀　⠀䐨䔀⠀∀␯丢✨⤀⠀䔀⠀∀⑑䌯⨲☀㥎䘹∀㼀㰹∀⌀㐀㘀⼷㤷∀䴀㤤㼀㐀㘀娢㬀⬶㤴伀⨯丷∀愀䈀⠀嘀ⴀ奞䠀幥戀∀伀⨴∀伀┯丶⽆⠀∀
〨〨䰨∀㘀㜀∀伀─⼀一㤀一∀㌀㴀∀䨼㤀∀㸀⨀㼀⨀㐀∀䄹─㐀⨀⼀㤀∀䜶㜀㤀␀㜀㤀∀〷㜀⨀儀㘀␀㼀㘀⨀⼀∀愀㸀䅇ぢ∀␀⼀一∀䅐⤭∀㸀␀─一㜀☀㤀㴢
䴶⨀⸀㤀一㘀儀␀☀∀ⴹ㜀㤀␀㐀儀㰀∀刹⼀㼀㐀㤀⠀∀
〨䄨䴨∀㘀㜀∀䘀㐀␀㼀㤀伀─☀∀㼀⨀∀㬥⼀␀∀␀⼀一∀倀⼀␀⼀∀䰶㐀␀儀∀䀪─⼀一␀㼀㘀⨀⼀∀␀⼀一∀䰪儀∀堯㘀䐀㤀㐀㜀㘀㼀㴀∀伀⨀㐀∀㼀㰀㤀∀㤀娀儀㤀☀☀㤀⼀㼀∀
㐹㜀㤀␀㑑㰀∹⼀䐀㘀㐪⼀⸀㤀⼀㼢儀㐹␀㼹一∤⼀一≏⨀㐢㼼㤀㘀㐢伶⼀␀⼀儀㘀␀☀∷─⬀⬀⨀㐿⠢∀
㠨　⠀ⴀ⠀∀㘀㜀∀㜀─⬀⬀⨀㐀㼀㤀一∀㌀㴀∀㼀㰀㤀∀刀␀⼀␀一㘀␀⼀∀倀⼀㜀㼀㘀㼀─㼀㤀㜀∀⨀伀∀⤀㤀␀☀㼀㰀⠀∀
✨⌀⠀ⴀ⠀∀㘀㜢伀┯丹丢㌽∀㼀㰹∀刀␯⑎㘀␯∀倀⼷㼀㘀㼀┿㤷∀⩏∀⤀㤤☀㼀㰢ⴀ㤷㤤㐀儼∀愀䀀ⴀ䄀∀Ⅳ晙彦戀⠀∀
⴨✀⠀⌨∀㘀㜀∀伀─⼀一㤀一∀㼀㰀㐀⨀─䘀㰀∀㼀㰀㤀∀㠀㐀␀䐀㘀㼀␀㼀㘀⨀⼀∀⬀㐀⨀䘀㐀␀⸀∀⨀伀∀㼀㰀㤀∀䜥㼀儀㰀∀㸀㘀⼀㘀㜀㼀㐀㴀∀⨀伀∀㕎─儀␀㼀㘀⨀⼀Ⰰ∀別☀㼀─㐀㤀Ⰰ∀
␯丢㬀儶㤯儹∀␯丢㼀㰹∀䄀㤿㰹㐀☀␯丷∀嘀㐀䘤⼶䬤㼀㘀⨯∀伀⨴∀㬀儶㤯㼀㘀伀㘀儢ⴀ㤷㤤㐀儼∀愀䴀ⴀ　倀䄀㬀刀　⌀㔀㬀戀⠀∀
䔨㬨∀㘀㜀∀㜀─⬀⬀⨀㐀㼀㤀丢㌽∀㼀㰹∀倀㼀␦㘀␯∀㸀㘀⼶㜿㐀㴢⩏∀⤀㤤☀㼀㰬∀　㐀㘀㬀㨰Ⰰ∀␯丢㔀䠀ⴤ㐀㤀∀✀⨀㘀⼀㼀∀䨴␀⼀㜀⼀␀㼀㘀⨀⼀␀☀∀判☀☀⠀∀∀
䰨⌨䰨∀㘀㜀∀㜀─⬀⬀⨀㐀㼀㤀一∀㌀㴀∀伀─⼀一㘀⼀䘀∀⬀㐀⨀䐀㘀一㤀一∀㌀㴀∀㼀㰀㤀∀䜥㼀儀㰀∀ⴹ㜀㤀␀㐀儀㰀∀刪─⼀儀㘀☀∀愀䅂嘀戀∀蘀䕐䝐∀䘀㐀␀⼀㼀∀
昡弡晛捞蜀⠀∀
䜨䴨Ⰰ∀㔨䨨∀∀␀⼀一∀⤨⴨∀␀㐀㤀∀㤀⸀⬀☀⨀㴀㤀㤀㜀∀⨀伀∀䴶⨀䘀㤀⼀⠀∀

㨨⤀⠀䐨丨䴀⠀∀reports grants from the Netherlands ALS Foundation, grants from The 

Netherlands Organization for Health Research and Development (Vici scheme), grants from 

The European Community's Health Seventh Framework Programme (grant agreement n° 

259867 (EuroMOTOR)), grants from The Netherlands Organization for Health Research 

and Development) the STRENGTH project, funded through the EU Joint Programme – 

Neurodegenerative Disease Research, JPND), during the conduct of the study.∀
㬹䐀㤀㐀␀☀∀␀─㼀㰀⨀㐀㜀∀⨀伀∀㼀㰀㘀㜀∀⬀─㌀☀㘀儀␀㼀㘀⨀⼀∀␀㐀㤀∀⸀㤀⸀㌀㤀㐀㜀∀⨀伀∀㼀㰀㤀∀䄀㤿㰹㐀☀␯丷∀䄀㤥㐀⨮┷儥☀␴∀刀㤯㼀㤴∀愀䄀㨀䠀
䄾䝢∀␀⼀一∀㼀㰀㤀∀㔥㐀⨀⬀㤀␀⼀∀ⴹ伀㤀㐀㤀⼀儀㤀∀䄹㼀㈪㐀䌀∀伀⨀㐀∀㐀␀㐀㤀∀⼀㤀─㐀⨀⸀─㜀儀─☀␀㐀∀一㘀㜀㤀␀㜀㤀㜀∀㕘ⵖ䠀䄾䜨 ∀

 . CC-BY-NC-ND 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprint this version posted March 24, 2021. ; https://doi.org/10.1101/2021.03.12.21253115doi: medRxiv preprint 

https://doi.org/10.1101/2021.03.12.21253115
http://creativecommons.org/licenses/by-nc-nd/4.0/


学∀

⌴⨀䤀㤀儀㼀∀㸀㘀⼀㔢䴹☀䘀㘀─⸀∀㈤㜀∀㜀─⬀⬀⨀㐀㼀㤀一∀㌀㴀∀␀∀䘀㐀␀⼀㼀∀伀㐀⨀⸀∀倀䈀䨢愀⼀蠀∀℀崀帀昀嬀挀戀Ⰰ∀㼀㰀㤀∀〺㬢㨀㘀䘀␀∀䴹☀䘀㘀褀Ⰰ∀㼀㰀㤀∀
䄤㼀㘀⨀⼀␀☀∀㨀⨀㼀㼀㤀㐀㴀∀⨀伀∀䴹☀䘀㘀─⸀∀␀⼀一∀㼀㰀㤀∀䱘∀㨀㤀─䐀㤀⼀∀嘫㤀⼀㘀⼀䘀∀㼀㰀㤀∀䀀─㼀─㐀㤀∀䀀─⼀一⠀∀⌀䔀䜀∀㰀⨀☀一㜀∀␀∀㜀㤀⼀㘀⨀㐀∀
儦㘀⼶儤☀∀㘀⽄㤷㼀㘀䘤㼀⨴㜼㘀⬢⩏∀䀀䈀嘀䠀䔦␀␀⼀一㤀㐀㤀⼀∀␀⼀一∀㘀㜀∀㜀─⬀⬀⨀㐀㼀㤀一∀㌀㴀∀㼀㰀㤀∀㔨∀䐀⨀⼀∀䴹㰀㐀㘀⼀䘀∀刼␀㘀㐀∀伀⨀㐀∀
䄹─㐀⨀⸀─㜀儀─☀␀㐀∀␀⼀一∀䄹─㐀⨀一㤀䘀㤀⼀㤀㐀␀㼀㘀䐀㤀∀䜶㜀⨀㐀一㤀㐀㜀Ⰰ∀㼀㰀㤀∀〺㬢㨀㘀䘀␀∀䴹☀䘀㘀褀∀␀⼀一∀㼀㰀㤀∀䱘∀㨀㤀─䐀㤀⼀∀
伥⼀一㜀≩㔀㤀⼀∩␀㐿≄⨀⨀㐢　㨀㬀樬≩㨀␀㤀䐀㤀㐷伪⼀一㜀≄⨀⨀㐢　㨀㬀≖⼀一㤀㑋⨀㤀䌀樢␀⼀一∿㰀㤀≩䔀␀☀氀㐽∣㤀㐴㘀㤀㐢ⴀ␀儀㤀∀
⑆␶⼷㼀∀　㨻∀䀀┯乪⠀∀∀
䀴㤀⼀儀㰀∀〺㬢⬀␀㼀㘀㤀⼀㼀㜀∀⨀伀∀㼀㰀㤀∀⌶㼀㘀氀䠀㬤☀⬀言㼀㐀㘀謀㐀㤀∀㰀⨀㜀⬀㘀㼀␀☀∀愀⌤㐀㘀㜀戀∀㰀␀䐀㤀∀㌀㤀㤀⼀∀儀⨀☀☀㤀儀㼀㤀一∀㈶㼀㰀∀〭㬦␀∀
伥⼀一㘀⼀䘀∷─⬀⬀⨀㐿⠀∀
䨼㘀㜀∀㈪㐀䌀∀㈤㜀∀㜀─⬀⬀⨀㐀㼀㤀一∀㌀㴀∀㼀㰀㤀∀倀㼀␀☀㘀␀⼀∀㸀㘀⼀㘀㜀㼀㐀㴀∀⨀伀∀⤹␀☀㼀㰀∀愀㸀㘀⼀㘀㜀㼀㤀㐀⨀∀丹☀☀␢㬀␦┿㤬∀ⴀ㘀儹㐀儤∀
㬤⼀㘀㼀␀㐀㘀␀∀䀶⼀␀☀㘀䬀䬀␀㼀␀Ⰰ∀䘀㐀␀⼀㼀∀ⵀ䠀奞Ⅴ 䠀幙孤奝幣戀Ⰰ∀㼀㰹∀⌀㐀⩆㤿㼀㘀∀丶∀ⴀ㘀☀㥄␯㼀㤢倀⼿㤴㤷㜹∀䄀⑋㘀⨯␦㤢
⬴⩆㐀␮∀⩏∀㼀㰹∀㸀㘀⼶㜿㐀㴢⩏∀㔀严儤㼀㘀⨯Ⰰ∀堀⼶䐹㐀㜶㼀㴢␯丢ⴀ㤷㤤㐀儼∀愀䘴␯㼀∀奞⅟㬀䄀䈀挾䴀戀琀∀㼀㰹∀
㔥㐀⨀⬀㤀␀⼀∀刪⸀⸀㘀㜀㜀㘀⨀⼀栀㜀∀⤹␀☀㼀㰀∀㬹䐀㤀⼀㼀㰀∀䀴␀⸀㤀㈪㐀䌀∀⌴⨀䘀㐀␀⸀⸹∀愀䀀⌀开漀夀帀帀开怀奞⅛∀┯丹㐀∀䘴␯㼀∀
⑆㐀㤹⸀㤯㼀∀奣晥摟戀Ⰰ∀␯丢㼀㰹∀✪㘀⼿∀⌀㐀⩆㐀␮⸀㤀怀䄹─㐀⨀一㤀䘀㤀⼀㤀㐀␀㼀㘀䐀㤀∀䜶㜀㤀␀㜀㤀∀ⴹ㜀㤀␀㐀儀㰀∀
愻㼴㤀⼀䘀㼼Ⱒ　㨀㬀䠀判㐀㤀∀␀⼀一∀䴴␀㘀⼀䠀㸹⼀一∀⬀㐀⨀䤀㤀儀㼀㜀戀Ⰰ∀䘀㐀␀⼀㼀㤀一∀㌀㴀∀倀㼀␀☀㘀␀⼀∀㸶⼀㘀㜀㼀㐀㴀∀⨀伀∀㔀一─儀␀㼀㘀⨀⼀Ⰰ∀
堯㘀䐀㤀㐀㜀㘀㼀㴀∀␀⼀一∀ⴹ㜀㤀␀㐀儀㰀⠀∀䨼㘀㜀∀㜀㼀─一㴀∀㈤㜀∀⬀㤀㐀伀⨀㐀⸀㤀一∀─⼀一㤀㐀∀㼀㰀㤀∀䜹⬀␀㐀㼀⸀㤀⼀㼀∀⨀伀∀㕚儀㤀☀☀㤀⼀儀㤀∀䘀㐀␀⼀㼀∀
⩏∀㼀㰹∀倀㼀␦㘀␯∀㸀㘀⼶㜿㐀㴢⩏∀㔀严儤㼀㘀⨯Ⰰ∀堀⼶䐹㐀㜶㼀㴢␯丢ⴀ㤷㤤㐀儼∀㼀⨢㼀㰹∀椀ⴀ㘀㼀␢㨹䐶∀㸀⨯㼀␦儶⼶樀∀
䜹⬀␀㐀㼀⸀㤀⼀㼀∀⨀伀∀䄹─㐀⨀㜀儀㘀㤀⼀儀㤀Ⰰ∀堯㘀䐀㤀㐀㜀㘀㼀㴀∀⨀伀∀䨪㐀㘀⼀⨀Ⰰ∀倀㼀␀☀㴀⠀∀
䈹∀␀儀䌀⼀⨀㈀☀㤀一䘀㤀∀伀─⼀一㘀⼀䘀∀伀㐀⨀⸀∀㼀㰀㤀∀　─㜀㼀㐀␀☀㘀␀⼀∀䄀␀㼀㘀⨀⼀␀☀∀⤀㤀␀☀㼀㰀∀␀⼀一∀㸀㤀一㘀儀␀☀∀ⴀ㤀㜀㤀␀㑑㰀≡䄀⤀㸀ⴀ刀戢
刪─⼀儀㘀☀圀∀∀℀℀挀℀攀挀崀Ⰰ∀℀帀攀嬀℀攀开Ⰰ∀℀℀开嬀开昀帀Ⰰ∀℀帀开攀昀帀℀Ⰰ∀℀℀℀嬀崀帀帀Ⰰ∀℀帀昀挀夀℀挀Ⰰ∀℀℀开搀昀℀嬀∀㔯␀㌀☀㘀⼀䘀∀㠀㐀␀⼀㼀∀
豝幙彞嬨∀　乎㘀㼀㘀⨯␦∀伀┯丶⽆∀㈀␷∀⬴⩄㘀丹丢㌽∀㼀㰹∀㸀⨿⨴∀䄀㤥㐀⨯㤢䜀㘀㜹␷㤢ⴀ㤷㤤㐀儼∀倀⼷㼀㘀㼀┿㤢⩏∀
〥㜀㼀㐀␀☀㘀␀∀倀儀㤀∀䴥儀䌀㤀㼀∀刼␀☀☀㤀⼀䘀㤀∀䘀㐀␀⼀㼀∀伀⨀㐀∀㼀㰀㤀∀㬰㨀㬰䠀㬸刢儀⨀⼀㜀⨀㐀㼀㘀─⸀⠢䨀㰀㤀≖☀一㤀㐢　─㜀㼴␀☀㘀␀⼀∀
䨲㘀⼀㜀∀㬿─一㴀∀愀嘀お㬬∀─㜀㤀一∀伀⨀㐀∀儀⨀⼀㼀㐀⨀☀㜀戀∀㈤㜀∀伀␀儀㘀☀㘀㼀␀㼀㤀一∀㼀㰀㐀⨀─䘀㰀∀䨲㘀⼀㜀∀ⴹ㜀㤀␀㐀儀㰀∀〥㜀㼀㐀␀☀㘀␀Ⰰ∀␀∀
⼤㼀㘀⨯␦∀㐀㤷⨥㐀儹∀㘀⼢⬤㐀㼀∀㜥⬫⨴㼀㥎∀㌽∀␢刀㤯㼀㐀㤢伀⨴∀ⴀ㤷㤤㐀儼∀㔀婑㤦☀㤯儹∀伀㐀⨮∀㼀㰹∀　┷㼀㐀␦㘀␯∀
䄤㼀㘀⨀⼀␀☀∀⤹␀☀㼀㰀∀␀⼀一∀㸀㤀一㘀儀␀☀∀ⴹ㜀㤀␀㐀儀㰀∀刪─⼀儀㘀☀∀愀䄩㸀ⵒ∀⅞彦⅞奢⠀∀∀䀀┯丶⽆∀伀⨴∀㼀㰶㜢㜿╎㴢㈀␷∀
␲␴丹丢㌽∀㼀㰹∀愀䄀⤀㸀ⴀ刀戀漀　┷㼀㐀␦㘀␯∀ⴀ㤷㤤㐀儼∀刀⨥⽑㘀☀∀㬀㼀㐀␿㥆㘀儢　㈀␴丢愀㠀㐀␯㼀∀嵞℡摙戀∀␯丢
䄩㸀ⵒ∀䘀㐀␀⼀㼀㜀∀愀℀崀帀挀嬀夀挀Ⰰ∀℀帀夀崀夀夀崀Ⰰ∀℀帀夀挀夀崀嬀Ⰰ∀℀帀崀挀嬀夀挀Ⰰ∀℀帀攀挀搀帀搀Ⰰ∀挀搀攀昀搀昀Ⰰ∀℀帀昀嬀帀攀嬀戀⠀∀䈀㤀∀
⑑䌯⨲☀㥎䘹∀㼀㰹∀嘀　䨀㬀∀㐀㤷㤤㐀儼∀㼀㤤⸀圀∀㰿㼀⬷圀漀漀儼㤳␨─⼷㈀⠀㥎┨␥漀⬴⩉㥑㼀漀⨦丹㐀䠀␥㜿㐀␦㘀␯䠀
㼲㘀⼀㜀䠀㜿╎㴨∀䈀㤢㼀㰤⽃∀㼀㰹∀⬤㐀㼀㘀儶⬤⼿㜢␯丢㼀㰹㘀㐀∀㘀⽏⨴⸀␯㼀㜢伀⨴∀㼀㰹㘀㐀∀㼀㘀⸀㤢␯丢䘹⼹㐀⨷㘀㼀㴢㘀⼢
優⼿㐀㘀㌥㼀㘀⽆∀㼀⨢㼀㰶㜢㐀㤷㤤㐀儼⠀∀
䨼㘀㜀∀⬀㐀⨀䤀㤀儀㼀∀㰀␀㜀∀㐀㤀儀㤀㘀䐀㤀一∀伀─⼀一㘀⼀䘀∀伀㐀⨀⸀∀㼀㰀㤀∀㔥㐀⨀⬀㤀␀⼀∀ⴹ㜀㤀␀㐀儀㰀∀刪─⼀儀㘀☀∀愀㔭剢∀─⼀一㤀㐀∀㼀㰀㤀∀
㔥㐀⨀⬀㤀␀⼀∀堯㘪⼀唷∀⤀⨀㐀㙋⨀⼀∀夀帀夀帀∀㐀㤀㜀㤀␀㐀儀㰀∀␀⼀一∀㘯⼀⨀䐀␀㼀㘪⼀∀⬀㐀⨀䘀㐀␀⸀⸀㤀∀愀䘀㐀␀⼀㼀∀␀䘀㐀㤀㤀⸀㤀⼀㼀∀⼀蠀∀
彟奛彤∀䠀∀㔻儀嘀ⵐ〺⠀∀
䨼㤀∀儀⨀☀☀␀㌀⨀㐀␀㼀㘀⨀⼀∀⬀㐀⨀䤀㤀儀㼀∀㘀㜀∀儀⨀䠀伥⼀一㤀一∀㌀㴀∀㼼㤀∀⌀⌀⌀∀　☀☀⨀㈀␀⼀儀㤀∀⸀␀一㤀∀␀䐀␀㘀☀␀㌀☀㤀∀㌀㴀∀⤀㤀␀☀㼼簀⤀⨀☀☀␀⼀一Ⱒ
䨪⬀∀㬹儀㼀⨀㐀∀㨀㘀伀㤀∀㭑㘀㤀⼀儀㤀㜀∀朢⤹␀☀㼀㰀Ⰰ∀㼀⨀∀㜀㼀㘀⸀─☀␀㼀㤀∀⬥㌦㘀儀䠀⬴㘀䐤㼀㤢⬤㐀㼀⼹㐀㜼㘀⬷⠀∀

 . CC-BY-NC-ND 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprint this version posted March 24, 2021. ; https://doi.org/10.1101/2021.03.12.21253115doi: medRxiv preprint 

https://doi.org/10.1101/2021.03.12.21253115
http://creativecommons.org/licenses/by-nc-nd/4.0/


嵞∀

䨼㘀㜀∀㜀㼀─一㴀∀㈤㜀∀㜀─⬀⬀⨀㐀㼀㤀一∀㌀㴀∀㼀㰀㤀∀〺㬢䀪─⼀一␀㼀㘀⨀⼀∀䄹㼀㰀㤀㐀☀␀⼀一㜀⠀∀
䨼㘀㜀∀㘀㜀∀␀⼀∀㕘∀✀⨀㘀⼀㼀∀⌴⨀䘀㐀␀⸀⸀㤀∀䠀∀䄹─㐀⨀一㤀䘀㤀⼀㤀㐀␀㼀㘀䐀㤀∀䜶㜀㤀␀㜀㤀∀ⴹ㜀㤀␀㐀儀㰀∀愀✀⍁䝢∀⬀㐀⨀䤀㤀儀㼀⠀∀䨼㤀∀
⬴⩉㥑㼀∀ 㘀㜢 㜥⬫⨴㼀㥎∀ 㼀㰴⨥䘼∀ 㼀㰹∀ 伀⨦☀⨲㘀⽆∀ 伀┯丶⽆∀ ⨴䘤⼶㜤㼀㘀⨯㜢 ┯丹㐀∀ 㼀㰹∀ ␹䘶㜀∀⩏∀ ✣䄀䜀∀䠀∀
㈲㈨䤀⬀⼀一⠀㤀─∀愀堯㘀㼀㤀一∀䰶⼀䘀一⨀⸀Ⰰ∀㸀㤀一㘀儀␀☀∀ⴹ㜀㤀␀㐀儀㰀∀刪─⼀儀㘀☀∀愀㸀ⵯ㨀挀帀℀挀夀昀漀℀琀∀㸀ⵯⵞ夀崀攀帀崀漀℀戀∀␀⼀一∀
㕑⨀⼀⨀⸀㘀儀∀␀⼀一∀㬪儀㘀␀☀∀ⴹ㜀㤀␀㐀儀㰀∀刪─⼀儀㘀☀∀愀㔻漀㨀帀帀攀夀嬀攀漀℀戀戀∀␀⼀一∀㼀㰀㐀⨀─䘀㰀∀㼀㰀㤀∀㸀⨀㼀⨀㐀∀䄹─㐀⨀⼀㤀∀䜶㜀㤀␀㜀㤀∀
〷㜀⨀儀㘀␀㼀㘀⨀⼀⠀∀䨼㘀㜀∀㜀㼀─一㴀∀㐀㤀⬀㐀㤀㜀㤀⼀㼀㜀∀㘀⼀一㤀⬀㤀⼀一㤀⼀㼀∀㐀㤀㜀㤀␀㐀儀㰀∀⬀␀㐀㼀∀伀─⼀一㤀一∀㌽∀㼀㰹∀䄀␿㘀⨯␦∀倀⼷㼀㘀㼀┿㤢伀⨴∀
⤹␀☀㼀㰀∀ ⴹ㜀㤀␀㐀儀㰀∀ 愀䅐⤭戀∀ 䴶⨀⸀㤀一㘀儀␀☀∀ ⴹ㜀㤀␀㐀儀㰀∀ 刹⼀㼀㐀㤀∀ ␀㼀∀ 㬪─㼀㰀∀ 㨀⨀⼀一⨀⼀∀ ␀⼀一∀ 㸀␀─一㜀☀㤀㴀∀ 䄩㬢
䀪─⼀一␀㼀㘀⨀⼀∀䨴─㜀㼀∀␀⼀一∀䰶⼀䘀栀㜀∀刪☀☀㤀䘀㤀∀㨀⨀⼀一⨀⼀⠀∀〨　䠀刨∀㘀㜀∀㜀─⬀⬀⨀㐀㼀㤀一∀㌀㴀∀␀⼀∀䅐⤭∀㬹⼀㘀⨀㐀∀倀⼀䐀㤀㜀㼀㘀䘀␀㼀⨀㐀∀
〲␀㐀一⠀∀㬤⸀⬀☀㤀㜀∀─㜀㤀一∀㘀⼀∀㼀㰀㘀㜀∀㐀㤀㜀㤀␀㐀儀㰀∀㈹㐀㤀∀㤀⼀㼀㘀㐀㤦㵯㘀⼢⬤㐀㼀∀⨳㼀␶⼹丢伀㐀⨮∀㼀㰹∀堀䰀∀䄀␿㘀⨯␦∀䜀䄀　∀
䴤⼀䌀∀伀⨀㐀∀㸀䅇∀ⴹ㜀㤀␀㐀儀㰀Ⰰ∀伀─⼀一㤀一∀㌀㴀∀㼀㰀㤀∀㸀䅇∀〷㜀⨀儀㘀␀㼀㘀⨀⼀∀␀⼀一∀㼀㰀㤀∀䈀㤀☀☀儀⨀⸀㤀∀䨴─㜀㼀⠀∀䈀㤀∀㈪─☀一∀☀㘀䌀㤀∀
㼪∀㼼␀⼀䌀∀⬀㤀⨀⬀☀㤀∀㈀㘀㼼∀㸀䄀䜀∀␀⼀一∀㼼㤀㘀㐢伤⸀㘀☀㘀㤀㜀∀伪㐢㼼㤀㘀㐢⬀␀㐿㘀儀㘀⬀␀㼶⨀⼀∀㘀⼀∀㼼㘀㜀∀⬀㐪䤀㤀儀㼨∀䈀㤀∀␀儀䌀⼀⨀㈀☀㤀一䘀㤀∀
㜤⸀⬦㤢 ⸀␯⑆㤮㤯㼀∀ ─⽎㤴㼀⑃㤯∀ ㌽∀ 䴀㘀⨳␯䌶⽆∀ 㬀⨦┿㘀⨯㜢 伀┯丹丢 ㌽∀ 㼀㰹∀ 㸀㥎㘀儤☀∀ ⴀ㤷㤤㐀儼∀
刪─⼀儀㘀☀∀␀㼀∀㼀㰀㤀∀刹⼀㼀㐀㤀∀伀⨀㐀∀倀⼀㼀㤀䘀㐀␀㼀㤀一∀㠀㤀⼀⨀⸀㘀儀∀㸀㤀一㘀儀␀☀∀ⴹ㜀㤀␀㐀儀㰀Ⰰ∀堯㘀䐀㤀㐀㜀㘀㼀㴀∀⨀伀∀㸀␀⼀儀㰀㤀㜀㼀㤀㐀⠀∀

Author Contributions 
J#,+%&!#)<&/.#2-,&-.!P!3#.#!:&-&/#.29-M! ⌨✀⠀⤬∀⴨〨✀⠀ㄬ∀㔨⤬∀㠀⠀㨀⠀㬬∀㸀⠀䀨䄬∀㔨㸀⠀䈀Ⰰ∀䈨䐀⠀ⴀⰀ∀
✨✨䀀⠀　⠀䐨䔀Ⰰ∀　⠀㸀⠀䜀Ⰰ∀⤀䠀✨䈀Ⰰ∀㠀⠀⤀⠀⌀⠀䨀Ⰰ∀䰀⠀ⴀ⠀䐨㔀Ⰰ∀㸀⠀㸀Ⰰ∀　⠀　⠀䰀Ⰰ∀　⠀倀Ⰰ∀䄀⠀䨀Ⰰ∀　⠀ⴀⰀ∀✨刀䠀䰬∀䰨㔨㸀Ⰰ∀⌨✀⠀㬬∀
〨䄨䴬∀〨刬∀〨∀判☀䐀⨀Ⰰ∀刨㸀Ⰰ∀〨∀判⼀⨀㜀␀Ⰰ∀㸀⠀䴬∀㸀⠀㠀Ⰰ∀㸀⠀∀㠀⨀㼀䌀㘀⼀㤀Ⰰ∀吨㨀Ⰰ∀㸀⠀ㄬ∀⌨䕕㰀Ⰰ∀⌨刬∀⌨∀
刪─㐀␀㼀㘀㤀㐀Ⰰ∀✀⠀㬨㸀⠀⌬∀䨨㬬∀⌨䜬∀✀⠀⌨⴬∀⴨䜨⤬∀㬨㸀Ⰰ∀⌨〨㸀Ⰰ∀㸀⠀䄬∀㠀⠀䄬∀䜨䴨⴬∀⴨⌬∀䰨〨㸀Ⰰ∀⌨㬨㬬∀
㬨䀬∀䀨刨㠀Ⰰ∀〨䰨⤬∀䨨㨀Ⰰ∀㬨䨨䄬∀䀨✀⠀㬬∀㨀⠀䈀Ⰰ∀䰨㨀⠀䈀Ⰰ∀䴨刬∀䴨㸀⠀刬∀㸀⠀㸀⠀䄬∀⴨✀⠀刬∀倀⠀⌨䴬∀㸀⠀刨䰬∀䔨䜬∀
㸨⌀Ⰰ∀㸨一⠀刀Ⰰ∀㬀⠀⌀Ⰰ∀㸨䈀Ⰰ∀㠨ⴀⰀ∀䔀⠀㬀Ⰰ∀✀⠀㔀⠀㨀Ⰰ∀刀⠀㔀⠀㬀Ⰰ∀⌀⠀㸨　Ⰰ∀　⠀䀀⠀㸬∀㸨　⠀䐀⠀㔀Ⰰ∀ⴀ⠀✀⠀⌀Ⰰ∀䄀⠀ⴀ⠀䈀Ⰰ∀ⴀ⠀㨀⠀㸬∀
嘨⤀Ⰰ∀䰀⠀⌀⠀䰀Ⰰ∀　⠀　䠀刬∀㨀⠀⤨䐀⠀一⠀䴬∀⌨䔨䜬∀✀⠀㸀Ⰰ∀✀⠀⤨䔨∀H89%&4:&-9,&!)&Q*&-<2-:M! ⌨✀⠀⤬∀⴨〨✀⠀ㄬ∀
䈨䐀⠀ⴀⰀ∀✀⠀✀⠀䀀⠀　⠀䐀⠀䔀Ⰰ∀　⠀㸀⠀䜀Ⰰ∀㠀⠀⤀⠀⌀⠀䨀Ⰰ∀䰀⠀ⴀ⠀䐀⠀㔀Ⰰ∀㸀⠀㸀Ⰰ∀✀⠀刀䠀䰬∀䰨⌨䰬∀〨　䠀刬∀㨀⠀⤨䐀⠀一⠀䴬∀⌨䔨䜬∀
✨⤀⠀䔀⠀∀HFJ!Q*#%2.04<9-./9%M!⌨✀⠀⤬∀⴨〨✀⠀ㄬ∀䈀⠀䐀⠀⴬∀✀⠀✀⠀䀨〨䐀⠀䔬∀㸀⠀㸀Ⰰ∀䰨⌨䰬∀⌨䔨䜬∀✀⠀⤨䔨∀
R#.#!#-#%0)2)M!⌨✀⠀⤬∀⴨〨✀⠀ㄬ∀㔨⤬∀✨㸀Ⰰ∀✨⤀⠀䔀⠀!H/2.2-:!.8&!,#-*)</2+.M! ⌨✀⠀⤬∀⴨〨✀⠀ㄬ∀✀⠀㸀Ⰰ∀
✨⤀⠀䔀⠀∀S&T2)2-:!,#-*)</2+.M! ⌨✀⠀⤬∀⴨〨✀⠀ㄬ∀㸀⠀䀨䄬∀䈀⠀䐀⠀⴬∀✀⠀✀⠀䀨〨䐀⠀䔬∀⤀䠀✨䈀Ⰰ∀䜀⠀䴀Ⰰ∀ⴀ⠀✨⌀Ⰰ∀
䄨⴨䈀Ⰰ∀⤨⴬∀㔨䨬∀⌨䔨䜬∀✀⠀㸀Ⰰ∀✀⠀⤨䔨∀∀

Competing Interests 
✨⤀⠀䔀⠀∀㰤㜢㜫⨯㜪㐀㥎∀㐀㤷㤤㐀儼∀⑆㐀㤹⸀㤯㼀㜢㈀㘀㼀㰢䴀㘀⩆㤯⠀∀

㨨⤀⠀䐨丨䴀∀㐀㥑㤶䐹㜢personal fees from Cytokinetics, outside the submitted work.∀
∀

 . CC-BY-NC-ND 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprint this version posted March 24, 2021. ; https://doi.org/10.1101/2021.03.12.21253115doi: medRxiv preprint 

https://doi.org/10.1101/2021.03.12.21253115
http://creativecommons.org/licenses/by-nc-nd/4.0/


https://doi.org/10.1101/2021.03.12.21253115
http://creativecommons.org/licenses/by-nc-nd/4.0/


https://doi.org/10.1101/2021.03.12.21253115
http://creativecommons.org/licenses/by-nc-nd/4.0/


嵛∀

I112%2#.29-)!

彤圀∀䜀氫␴㼀㤮㤯㼀∀丹∀⌀㰤㐀⸀⑑⨦⩆㘀㤢刀☀㘀⼶津㤬∀⤀贫㘀㼀␦∀丹∀☀␢⌀㘀㼀㘀氀䠀㬤☀⬀言㼀㐀㘀謀㐀㤀Ⰰ∀堣㸀刢
⌼␀㐀⸀␀儀⨀☀⨀䘀㘀㤀Ⰰ∀〣䠀⤣Ⰰ∀⌤㐀㘀㜀Ⰰ∀䀴␀⼀儀㤀⠀∀
彟圀∀㸀ⴀ刀∀倀⼿㥆㐀␿㘀䐹∀㔀⬶丹⸀㘀⨦⩆㴢堀⼶㼀Ⰰ∀堀⼶䐹㐀㜶㼀㴢⩏∀䴀㐀㘀㜿⨦Ⰰ∀䴀㐀㘀㜿⨦∀䴀㬀攢⅊⤀Ⰰ∀堀䰀⠀∀
彥圀∀⌀⨫─☤㼀㘪⼀∀⤀㤀␀☿㰀∀㬀儀㘹⼀儀㤀Ⰰ∀䴀㐀㘷㼀⨀☢㸀㤀一㙑␀☢㬀儀㰀⨀⨀☬∀䴀㐀㘷㼀⨀☬∀䴀㐀㘷㼀⨀☢䴀㬀攀∀℀䨀⤀Ⰰ∀堀䰀⠀∀

>"/"6"#8"+ *
∀
ℨ∀䐤⼢㔀㜬∀㸀⠀∀　⠀∀05(*93∀〮㴀⨀㼀㐀⨀⬀㰀㘀儀∀☀␀㼀㤀㐀␀☀∀㜀儀☀㤀㐀⨀㜀㘀㜀⠀∀J70(@*,+05(>DEⰢ夀帀攀崀怀奞晥∀愀奞⅟戀⠀∀

夨∀ⴽ␀⼀Ⰰ∀㸀⠀Ⰰ∀⤹䐀㤀㐀㘀⼀Ⰰ∀㸀⠀Ⰰ∀㸀儀㨀␀─䘀㰀☀㘀⼀Ⰰ∀⴨∀㨀⠀∀朢⤤㐀一㘀⸀␀⼀Ⰰ∀嘀⠀∀㨀㘀伀㤀㼀㘀⸀㤀∀ⴶ㝃∀␯丢⤀㤴㘀㼀␳㘀☀㘀㼀㴢⩏∀

〮㴀⨀㼀㐀⨀⬀㰀㘀儀∀㨀␀㼀㤀㐀␀☀∀㭑☀㤀㐀⨀㜀㘀㜀⠀∀d<N<(W0b$#93(BAⰀ∀⅛摟 怀⅛彝∀愀奞Ⅶ戀⠀∀

嬨∀〦䠀刼␀☀␀㌀㘀Ⰰ∀〨∀朢⤤㐀一㘀⸀␀⼀Ⰰ∀嘀⠀∀䨼㤀∀㤀⬀㘀一㤀⸀㘀⨀☀⨀䘀㴀∀⨀伀∀〺㭗∀␀∀儀⨀⼀㜀⬀㘀㐀␀儀㴀∀⨀伀∀䘀㤀⼀㤀㜀Ⰰ∀㤀⼀䐀㘀㐀⨀⼀⸀㤀⼀㼀∀

␯丢㼀㘀⸀㤨∀W*53(?0\3(W0b$#93(DⰢ搀℀开怀摙攢愀奞⅛戀⠀∀

崨∀踥㤀Ⰰ∀〨∀05(*93∀㠹⼀⨀⸹䠀㈶一㤀∀␀⼀␀☀㴀㜀㤀㜀∀⨀伀∀㌀㤀㰀␀䐀㘀⨀─㐀␀☀∀㼀㐀␀㘀㼀㜀∀␀㐀㤀∀㜀─㌀䤀㤀儀㼀∀㼀⨀∀㌀㘀␀㜀∀㌀㴀∀⸀㘀㜀㐀㤀⬀⨀㐀㼀㜀∀

␯丢☀⨯䘶㼀╎㘀⼤☀∀儼␯䘹㜨∀W*53(!#66b,3( ’= Ⱒ夀帀夀℀℀≡夀帀夀℀戨∀

挨∀〴 ⸀⨀⼀Ⰰ∀刨∀〯∀㕄㘀一㤀⼀儀㤀䠀䴤㜀㤀一∀㸀㤀一㘀儀㘀⼀㤀∀〫⬀㐀⨀␀儀㰀∀㼀⨀∀㼀㰀㤀∀㕄␀☀─␀㼀㘀⨀⼀∀⨀伀∀㼀㰀㤀∀⴪☀㤀∀⨀伀∀

㕚⨀䘀㤀⼀⨀─㜀∀ⴶ㜀䌀∀䀤儀㼀⨀㐀㜀∀㘀⼀∀㬫⨀㐀␀一㘀儀∀〮㴀⨀㼀㐀⨀⬀㰀㘀儀∀㨀␀㼀㤀㐀␀☀∀㭑☀㤀㐀⨀㜀㘀㜀⠀∀W0b$#0R4.064#9#T8(==Ⱒ

夡开怀奙攢愀奞幛戀⠀∀

搨∀䜪㐀Ⰰ∀吨∀朢刹一␀㐀Ⱒ⤀⠢⌀㐶⼀儀㘀⬀☀㤀㜀∪伢䜀䄀　∮㤀㼼㴀☀␀㼶⨀⼀∤⼀一∿㰀㤀㘀㐢㘀⸀⬀☀㘀儀␀㼶⨀⼀㜀≏⨀㐢㌀㘀⨀☀⨀䘀㴀∤⼀一∀

⸹一㘀儀㘀⼀㤀⠀∀J70(@*,+05(>D=Ⱒ℀帀℀崀昀ⱟ开开怀彥搢愀奞Ⅵ戀⠀∀

弨∀⤤⼀⼀⨀⼀Ⰰ∀㔨∀05(*93∀〯∀㘀⼀㼀㤀䘀㐀␀㼀㤀一∀䘀㤀⼀㤀㼀㘀儀䠀㤫㘀䘹⼹㼀㘀儢␯␦㴷㘀㜢⩏∀㝑㰶䬪⬼㐀㤯㘀⑗∀㥄㘀丹⽑㤢伀⨴∀優䠀

☪儀␀☶䬀␀㼀㘪⼀∀⨀伀∀䘀㤀⼀㤀㼀㙑∀␀㜀㜀⨀儀㘤㼀㘪⼀㜀∀␀⼀一∀一㙏伀㤀㐀㤀⼀㼀㘤☢䜀䄀　∀⸀㤀㼀㰀㴀☤㼀㘪⼀⠀∀:0,#60(F4#93(’B Ⱒ℀开搀∀

慙帀℀搀戨∀

攨∀䔤☀☀㤀㐀䘀␀Ⰰ∀刨∀㨀⠀∀05(*93∀〯␀☀㴀㜀㘀㜀∀⨀伀∀䝁〢⸀㤀㼀㰀㴀☀␀㼀㘀⨀⼀∀␀㜀㜀⨀儀㘀␀㼀㤀㜀∀㼀㰀㤀∀儀㴀㜀㼀㘀⼀㤀怀䘦┿␮␿㤢␯㼀㘀⬪㐀㼀㤴∀

㬺剟〡℀∀㈶㼀㰀∀㐀㘀㜀䌀∀⨀伀∀⌤㐀䌀㘀⼀㜀⨀⼀栀㜀∀一㘀㜀㤀␀㜀㤀⠀∀W*53(!#66b,3( ’’ Ⱒ℀夀嬀攀≡夀帀夀帀戨∀

昨∀㨥⼯⨯Ⰰ∀䰀⠀∀05(*93∀㸹㼀㰀㴀☀⨀⸶儀∀⬀㐀⨀伀㘀☀㘀⼀䘀∀㘀⸫☀㘀儀␀㼀㤀㜀∀儀⨀㐀㼀㘀儀␀☀∀一㤀㐀㤀䘀─☀␀㼀㘀⨀⼀∀⨀伀∀　䄀䰀℀∀㘀⼀∀　☀䬀㰀㤀㘀⸹㐀栀㜀∀

丶㜹␷㤨∀W*53(W0b$#/+43(’B Ⱒ昀Ⱑ℀搀崀䠀℡彞∀愀奞⅝戀⠀∀

 . CC-BY-NC-ND 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprint this version posted March 24, 2021. ; https://doi.org/10.1101/2021.03.12.21253115doi: medRxiv preprint 

https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://doi.org/10.1101/2021.03.12.21253115
http://creativecommons.org/licenses/by-nc-nd/4.0/


嵝∀

⅞⠀∀ 㔦☀㘀⨀㼀㼀Ⰰ∀⤨∀⴨∀05(*93∀䜶伀伀㤀㐀㤀⼀儀㤀㜀∀㘀⼀∀㜀⸀⨀䌀㘀⼀䘀∀␀㜀㜀⨀儀㘀␀㼀㤀一∀䝁〢⸀㤀㼀㰀㴀☀␀㼀㘀⨀⼀∀⬀␀㼀㼀㤀㐀⼀㜀∀㘀⼀∀㬪─㼀㰀∀

〷㘀␀⼀㜀∀␀⼀丢㔀┴⨫㤤⼷⠀∀!94,3(^R4T0,054+/(AⰢ崀≡夀帀℀崀戨∀

℡⠀∀ 㨶┬∀刀⠀∀05(*93∀〢䝁〢⸀㤀㼀㰀㴀☀␀㼀㘀⨀⼀∀㌀㘀⨀⸀␀㐀䌀㤀㐀∀⨀伀∀␀☀儀⨀㰀⨀☀∀儀⨀⼀㜀─⸀⬀㼀㘀⨀⼀⠀∀N#93(1/8+74*5$8(=>Ⱒ

嵙夀怀嵛嬢愀奞Ⅵ戀⠀∀

⅙⠀∀ ⤤⸀㘀☀㼀⨀⼀Ⰰ∀嘀⠀∀䰨∀㨀⠀∀05(*93∀〯∀㤀⬀㘀䘀㤀⼀㤀㼀㘀儀∀㜀儀⨀㐀㤀∀伀⨀㐀∀䴾倀∀㌀␀㜀㤀一∀⨀⼀∀䝁〢⸀㤀㼀㰀㴀☀␀㼀㘀⨀⼀∀

優㐀㐀㤦␿㤷∀㈀㘀㼀㰢⬪⨴∀⬼㴷㘀儤☀∀㰹␦㼀㰢␯丢⸀⑉⨴∀丶㜹␷㤢㘀⼢㼀㰹∀㨪㼀㰶␯∀䴀㘀㐀㼀㰢刀⨼⨴㼀⠀∀L,53(d3(

O)0/3(?>Ⱒ℀开昀挀怀Ⅵ幙∀愀奞℀晢⠀∀

⅛⠀∀ ㄼ␀⼀䘀Ⰰ∀尀⠀∀05(*93∀倮⬀㐪䐀㤀一∫㐹儀㘀㜀㘀⨀⼀∪伢㤀⬀㘀䘀㤀⼀㤀㼶儀≑☀⨀儀䌀∹㜀㼶⸀␀㼹㜀∤儀㐪㜀㜀∿㘀㜀㜀─㤀㜀∤⼀一∶㼷∀

㘮⬀☶儀␀㼀㘪⼀∀伀⨀㐀∀㌀㘪☪䘀㙑␀☢␀䘀㤀㘯䘀⠀∀:0,#60(N0.3( ’’ Ⱒ挀崀≡夀帀℀昀戨∀

⅝⠀∀ 㹑刀␀㐀㼀⼀㤀㴀Ⰰ∀䜀⠀∀㨀⠀∀05(*93∀㔫㘀䘀㤀⼀㤀㼀㘀儀∀⬀㐀㤀一㘀儀㼀㘀⨀⼀∀⨀伀∀儀⨀⸀⬀☀㤀娀∀㼀㐀␀㘀㼀㜀∀␀⼀一∀一㤀␀㼀㰀⠀∀:0,#60(F4#93(

’D Ⱒ℀嬀搀≡夀帀℀攀戨∀

Ⅳ⠀∀ 㨶䘿㰤㐀㼀Ⰰ∀㬀⠀∀05(*93∀䝁〢⸀㤀㼀㰀㴀☀␀㼀㘀⨀⼀∀㜀㘀䘀⼀␀㼀─㐀㤀㜀∀⨀伀∀儀㰀㐀⨀⼀㘀儀∀☀⨀㈀䠀䘴⑎㤢㘀⽏☀␮⸀␿㘀⨯∀␴㤢

␷㜪儶␿㥎∀㈀㘀㼀㰢優⸀⬦㥚∀丶㜹␷㤷⠀∀:0,#60(F4#93(’B Ⱒ夀挀挀≡夀帀℀搀戨∀

Ⅴ⠀∀ 㠤一一Ⰰ∀䜀⠀∀　⠀∀05(*93∀䝁〢⸀㤀㼀㰀㴀☀␀㼀㘀⨀⼀∀⬀㐀⨀娀㘀㤀㜀∀伀⨀㐀∀℀搀∀⬀☀␀㜀⸀␀∀⬀㐀⨀㼀㤀㘀⼀㜀∀⬀㐀㤀一㘀儀㼀∀㼀㰀㤀∀㘀⼀儀㘀一㤀⼀儀㤀∀

⩏∀弢☀㤤丶⽆∀儤┷㤷∀⩏∀⸀⨴㌶丶㼀㴨∀F4#?U4\∀慙帀夀帀戨∀

⅟⠀∀ 㸤㐀㘀⨀⼀㘀Ⰰ∀ⴀ⠀∀㔀⠀∀05(*93∀䝁〢⸀㤀㼀㰀㴀☀␀㼀㘀⨀⼀∀␀䘀㤀∀⨀伀∀㌀☀⨀⨀一∀⬀㐀㤀一㘀儀㼀㜀∀␀☀☀䠀儤┷㤢⸀⨴㼀␦㘀㼀㴢㘀⼢☀␿㤴∀

☶伀㤀⠀∀:0,#60(F4#93(’A Ⱒ夀挀≡夀帀℀挀戨∀

Ⅵ⠀∀ ⤤⨀Ⰰ∀踨∀05(*93∀䝁〢⸀㤀㼀㰀㴀☀␀㼀㘀⨀⼀∀⸀␀㐀䌀㤀㐀㜀∀伀⨀㐀∀一㘀␀䘀⼀⨀㜀㘀㜀∀␀⼀一∀⬀㐀⨀䘀⼀⨀㜀㘀㜀∀⨀伀∀儀⨀⸀⸀⨀⼀∀儀␀⼀儀㤀㐀㜀⠀∀

1$#+3(W*593(<+*.3(;+43(’’? Ⱒ开崀℀崀怀彝Ⅶ∀愀奞⅟戀⠀∀

Ⅶ⠀∀ 踶Ⰰ∀ㄨ∀05(*93∀⤽⬀㤀㐀⸀㤀㼀㰀㴀☀␀㼀㘀⨀⼀∀⨀伀∀㼀㰀㤀∀别㠀∀㘀㜀☀␀⼀一∀⼀㤀␀㐀∀㼀㰀㤀∀㠀∀崀∀刢夀∀㐀㤀⬀㤀␀㼀∀㘀⼀∀〺㬢㈶㼀㰀∀␀∀

剦⨀㐀伀开夀∀㤀娀⬀␀⼀㜀㘀⨀⼀⠀∀<63(d3(Db63(:0,053(D=Ⱒ昀攀℀怀晥昢愀奞⅛戀⠀∀

奞⠀∀ 踶Ⰰ∀ㄨ∀05(*93∀䨼㤀∀剦⨀㐀伀开夀∀㐀㤀⬀㤀␀㼀∀㤀娀⬀␀⼀㜀㘀⨀⼀∀㘀㼀㜀㤀☀伀∀㘀㜀∀⸀㤀㼀㰀㴀☀␀㼀㤀一∀㘀⼀∀〺㬢␀⼀一∀䁊㨀䜢⬀␀㼀㘀㤀⼀㼀㜀⠀∀

<+5*(W0b$#R*57#93(MF0$93G(’=DⰢ开℀挀怀彙弢愀奞Ⅳ戀⠀∀

夡⠀∀ 吪─⼀䘀Ⰰ∀⌨∀㔨Ⰰ∀䰥⸀∀✀㤀㈬∀㬨Ⰰ∀䴥儀䌀☀␀⼀一Ⰰ∀㸀⠀∀㔨Ⰰ∀⌤⸀⬼☀㤿㼀Ⰰ∀ⴀ⠀∀最∀㬀┿㤴Ⰰ∀刀⠀∀㸀⠀∀㔀⬶䘹⼹㼀㘀儢

丶伀伀㤴㤯儹㜢㌹㼀㈀㤹⼢⸀⨯⩋㵆⨿㘀儢㼀㈀㘀⼷∀丶㝑⨴两⼿∀伀⨴∀␮㴪㼀㐀⨫㰶儢☀␿㤴␦∀㝑☀㤴⨷㘀㜢愀　㨻戀∀

⬴⩄㘀丹∀儦┹㜢㼀⨢丶㜹␷㤢⬤㼀㰪䘹⼹㜶㜨∀1@O;(OW^(’= Ⱒ㤀帀℀攀夀搀嬀攀≡夀帀℀开戨∀

 . CC-BY-NC-ND 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprint this version posted March 24, 2021. ; https://doi.org/10.1101/2021.03.12.21253115doi: medRxiv preprint 

https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://doi.org/10.1101/2021.03.12.21253115
http://creativecommons.org/licenses/by-nc-nd/4.0/


嵣∀

奙⠀∀ 䀶䘀─㤀㐀⨀␀䠀⴪⸀㤀㐀⨀Ⰰ∀刨∀05(*93∀偎㤀⼀㼶伶儀␀㼶⨀⼀∪伢㔀⬀㘀䘀㤀⼀㤀㼶儀␀☀☀㴀∰☀㼹㐹一∸㤀⼀㤀㜀∶⼀∻⬀⨀㐤一㘀儀∀

〮㴀⨀㼀㐀⨀⬀㰀㘀儀∀㨀␀㼀㤀㐀␀☀∀㭑☀㤀㐀⨀㜀㘀㜀⠀∀1@#;(OW^(BⰢ㤀挀夀搀开夀≡夀帀℀夀戨∀

奛⠀∀ 㸪㐀␀㰀␀⼀Ⰰ∀✀⠀∀㸨Ⰰ∀吀─Ⰰ∀䴀⠀Ⰰ∀䨀㐀㤀⼀㼀Ⰰ∀ⴀ⠀∀✀⠀∀最∀⌀␀⸫㰀☀㤀㼀㼀Ⰰ∀ⴀ⠀∀　∀䘀㤀⼪⸀㤀䠀㈶一㤀∀␀⼀␀☀㴀㜀㘀㜀∀⨀伀∀㌀㐀␀㘀⼀∀

䝁〢⸀㤀㼀㰀㴀☀␀㼀㘀⨀⼀∀㘀一㤀⼀㼀㘀伀㘀㤀㜀∀⼀㤀㈢儀␀⼀一㘀一␀㼀㤀∀䘀㤀⼀㤀㜀∀伀⨀㐀∀㜀⬀⨀㐀␀一㘀儀∀␀⸀㴀⨀㼀㐀⨀⬀㰀㘀儀∀☀␀㼀㤀㐀␀☀∀㜀儀☀㤀㐀⨀㜀㘀㜀⠀∀

<68#5$#R73(@*50$*9(;+90$3(’E Ⱒ崀℀攀怀嵙昢愀奞幦戀⠀∀

奝⠀∀ 䨤㐀㐀Ⰰ∀倀⠀∀㬨∀05(*93∀㸪⼀⨀䬀㴀䘀⨀㼀㘀儀∀㼀㈀㘀⼀㜀∀␀⼀一∀㼀㐀㘀⬀☀㤀㼀㜀∀一㘀㜀儀⨀㐀一␀⼀㼀∀伀⨀㐀∀␀⸽⨀㼀㐀⨀⬀㰀㘀儀∀☀␀㼀㤀㐀␀☀∀

㝑☀㤴⨷㘀㜢丶㜫☀␽∀丶伀伀㤴㤯㼀㘀␦∀⸀㤿㰽☀␿㘀⨯∀␯丢䘹⼹∀㥚⬴㤷㜶⨀⼨∀;+43(?0R3(DⰢ攀夀挀崀≡夀帀℀昀戨∀

奣⠀∀ 䄤㌀␀㘀㜀Ⰰ∀㸀⠀∀䀨∀05(*93∀㬶䘀⼀㘀伀㘀儀␀⼀㼀∀⨀─㼀䠀⩏䠀㜤⸀⬦㤢儦␷㜶伀㘀儤㼀㘀⨯∀伀㐀⨮∀⸀㤿㰽☀␿㘀⨯∀⬴⩏㘀☀㤢

㝑⨴㘀⽆∀伀⨴∀␮㴪㼀㐀⨫㰶儢☀␿㤴␦∀㝑☀㤴⨷㘀㜨∀WR](:0,#64+(N0.3(5Ⱒ℀帀≡夀帀夀帀戨∀

奤⠀∀ 䐤⼢ⴀ㰹㤯㤯Ⰰ∀䈀⠀∀05(*93∀刪⸀⸀⨀⼀∀␀⼀一∀㐀␀㐀㤀∀䐀␀㐀㘀␯㼀∀␷㜪儶␿㘀⨯∀␯␦㴷㤷∀㘀⼢　⸀㴪㼀㐀⨫㰶儢

㨤㼀㤴␦∀㬀儦㤴⨷㘀㜢㘀丹⼿㘀伀㴢Ⅳ∀㐀㘀㝃∀☀⩑㘀∀㈀㘀㼀㰢丶㜿㘀⽑㼀∀䘹⼹㼀㘀儢␴儼㘀㼀㥑㼀┴㤷∀␯丢⼹┴⨯䠀㜫㥑㘀伀㘀儢

㌶⨦⩆㴨∀N0.?U4\( / b)64550. 3∀慙帀夀℀戨∀

奟⠀∀ 䐤⼢倀㼀㤴㜪⼬∀㸀⠀Ⰰ∀䐤⼢㄀㈀㤿Ⰰ∀㔀⠀∀䈀⠀∀最∀⤀㤶䤀⸀␯㜬∀䴀⠀∀䨀⠀∀刀⨯㼀㐀⨦☀㘀⽆∀㌶␷∀␯丢㘀⽏☀␿㘀⨯∀㘀⼢

㤫㘀䘹⼪⸀㤀䠀∀␯丢㼀㐀␯㝑㐀㘀⬿⨮㤀䠀㈶一㤀∀␀㜀㜀⨀儀㘀␀㼀㘀⨀⼀∀㜀㼀─一㘀㤀㜀∀─㜀㘀⼀䘀∀㼀㰀㤀∀㤀⸫㘀㐀㘀儀␀☀∀⼀─☀☀∀一㘀㜀㼀㐀㘀㌀─㼀㘀⨀⼀⠀∀

:0,#60(F4#93(’C Ⱒ℀昀≡夀帀℀开戨∀

奥⠀∀ ㄼ␀⼀䘀Ⰰ∀䀨∀05(*93∀嘻刀　圀∀␀∀㼀⨀⨀☀∀伀⨀㐀∀⨀⸶儀䠀两㼀␀䠀㌤㜹丢優⸀⬦㥚∀㼀㐀␶㼀∀␯␦㴷㘀㜨∀:0,#60(F4#93(

=EⰢ℀帀开≡夀帀℀昀戨∀

奦⠀∀ 㭑㰀㈤㐀䬀㤀㐀Ⰰ∀㠀⠀∀605*e(<,(?(R*+‘*T0(%#$(605*P*,*98/4/ ⠢慙帀℀昀戨∀

孞⠀∀ 䀪㐀㼀㘀⼀Ⰰ∀✀⠀䠀⌨∀05(*93∀䀥⼀儀㼀㘀⨀⼀␀☀∀⼀⨀㐀⸀␀☀㘀䬀␀㼀㘀⨀⼀∀⨀伀∀崀挀帀䌀∀⸀㤀㼀㰀㴀☀␀㼀㘀⨀⼀∀␀㐀㐀␀㴀∀一␀㼤∶⸀⬀㐪䐀㤀㜀∀

㐹⬀☀㘀儀␀㼶⨀⼀∶⼀∦␀㑆㤀≑␀⼀儀㤀㐢㜀㼥一㘀㤀㜀⠢:0,#60(F4#93(’5 Ⱒ挀帀嬀∀慙帀℀崀戨∀

嬡⠀∀ ⌶一㜀☀㤀㴀Ⰰ∀⴨∀05(*93∀〢一␀㼀␀䠀临㘀䐹⼢␫⬴⨤儼∀㼀⨢⬴㤫㐀⩑㤷㜶⽆∀倦☀─⸀㘀⼀␀≝挀帀䰀∮㤀㼼㴀☀␀㼶⨀⼀∀

␴㐀␽∀两㼀␨∀FN!(:0,#64+/( ’? Ⱒ夀昀嬀≡夀帀℀嬀戨∀

孙⠀∀ ⤪⬀Ⰰ∀⌨∀✀⠀∀05(*93∀刴⨀㜀㜀䠀㐹␀儀㼶䐀㤀∫㐪㌀㤀㜀∪⼀≐☀☀─⸀㘀⼀␀≇䄀　∮㤀㼼㴀☀␀㼶⨀⼀∀␴㐀␽㝗∀␢☀␴䘹∀㜿╎㴢

⨯∀　㨻∀㜼⨲㜢㼀㰤㼀∀␢儤┿㘀⨯␴㴢␫⬴⨤儼∀㘀㜢㈀␴㐀␯㼀㥎∀㘀⼢㘀⼿㤴⬴㤿㘀⽆∀㤫㘀䘹⼪⸀㤀䠀㈶一㤀∀

␷㜪儶␿㘀⨯∀㜿╎㘀㤷⠀∀W<?(:0,#64+/(F4#4,%#$6*3(=Ⱒ崀Ⱖ洀␀␀℀帀挀≡夀帀夀帀戨∀

孛⠀∀ 㸤⼀㜀㤀☀☀Ⰰ∀㠨∀05(*93∀㠥㘀一␀⼀儀㤀∀伀⨀㐀∀䜀䄀　∀⸹㼀㰀㴀☀␀㼀㘀⨀⼀∀㜀㼀─一㘀㤀㜀圀∀㜀㼀␀㼀㘀㜀㼀㘀儀␀☀∀㘀⼀㜀㘀䘀㰀㼀㜀∀伀㐀⨀⸢㼀㰀㤀∀

 . CC-BY-NC-ND 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprint this version posted March 24, 2021. ; https://doi.org/10.1101/2021.03.12.21253115doi: medRxiv preprint 

https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://doi.org/10.1101/2021.03.12.21253115
http://creativecommons.org/licenses/by-nc-nd/4.0/


嵤∀

倦☀─⸀㘀⼀␀∵⌀偒∤㐴␀㴀⠢FN!(:0,#64+/( =EⰢ嬀搀搀≡夀帀℀昀戨∀

孝⠀∀ ⤪⬀Ⰰ∀⌨∀✀⠀∀05(*93∀㠹⼀⨀⸹䠀㈶一㤀∀㘀一㤀⼀㼀㘀伀㘀儀␀㼀㘀⨀⼀∀⨀伀∀䘀㤀⼀㤀㜀∀㐀㤀䘀─☀␀㼀㘀⼀䘀∀䝁〢⸀㤀㼀㰀㴀☀␀㼀㘀⨀⼀∀─㜀㘀⼀䘀∀

䘹⼹㼀㘀儢␯儼⨴㜢伀⨴∀儤┷␦∀㘀⽏㤴㤯儹⠀∀:0,#60(F4#93(=’ Ⱒ夀夀帀≡夀帀夀帀戨∀

季⠀∀ 㸶⼀Ⰰ∀✀⠀∀㨀⠀∀05(*93∀㠹⼀⨀⸶儀∀␀⼀一∀⬀㰀㤀⼀⨀⸶儀∀㘀⼀㜀㘀䘀㰀㼀㜀∀伀㐀⨀⸢␀⼀∀␀㼀☀␀㜀∀⨀伀∀䘀㤀⼀㤀㼀㘀儀∀㤀伀伀㤀儀㼀㜀∀⨀⼀∀䜀䄀　∀

⸹㼀㰀㴀☀␀㼀㘀⨀⼀⠀∀60.?U4\ ∀慙帀夀帀戢一⨀㘀圡帀⠡℀帀℀潙帀夀帀⡞昀⡞℀⡙帀℀攀帀崀帀搀⠀∀

孤⠀∀ ⴹ⼀Ⰰ∀踨∀朢䰥␀⼀Ⰰ∀⌨∀䀨∀⸀㤀㼀㰀㴀☀㠀㬰圀∀␀∀䴶⨀儀⨀⼀一─儀㼪㐢⬀␀儀䌀␀䘀㤀∤⼀一∻㰀㘀⼀㴀∤⬀⬀≏⨀㐢䜀䄀　∀

⸹㼀㰀㴀☀␀㼀㘀⨀⼀∀一␀㼀␀∀☀㤀⼀䘀㼀㰀∀㌀㘀␀㜀∀␀一䤀─㜀㼀⸹⼀㼀∀㘀⼀∀䘀㤀⼀㤀∀㜀㤀㼀∀㼀㤀㜀㼀㘀⼀䘀⠀∀F4#4,%#$6*54+/(>5Ⱒ℀℀Ⱑ昀挀攀䠀Ⅶ捦∀

慙帀℀昀戨∀

孟⠀∀ ⌼㘀⬀㜀⨀⼀Ⰰ∀䴨Ⰰ∀㸀␀䌀㜀㘀⸀⨀䐀㘀儀Ⰰ∀✀⠀∀朢嘀㜀㰀☀␀儀䌀Ⰰ∀〨∀⸀㘀㜀㜀㸀㤀㼀㰀㴀☀圀∀␀⼀∀ⴢ⬀␀儀䌀␀䘀㤀∀伀⨀㐀∀␀⼀␀☀㴀䬀㘀⼀䘀∀一␀㼀␀∀

伴⨀⸀≐☀☀─⸀㘀⼀␀栀㜀∩─⸀␀⼀㸀㤀㼼㴀☀␀㼶⨀⼀崀挀帀∫☀␀㽏⨀㐮⠢F4#4,%#$6*54+/∀奥搀怀奥攢愀奞Ⅳ戀∀

个㘀圀⅞⠀⅞晛漀㌶⨶⽏⨴⸀␿㘀儷漳㽄挀搀帀⠀∀

孥⠀∀ 㬿␀☀㤀㴀Ⰰ∀✀⠀∀05(*93∀㕂〻∀判㼀␀☀⨀䘀圀∀䨼㤀∀㸀ⵒ䠀倵堀≑␀㼤☀⨀䘀∪伢㤀⬀㙆㤀⼀⨀⸀㤀䠀㈶一㤀∀␀㜀㜀⨀儀㘀␀㼀㘀⨀⼀∀

㜿╎㘀㤷⠀∀<++0//0.e(db,0(B(’f’fg(%$#6(755RehhVVV30V*/+*5*9#T3#$T∀慙帀夀帀戨∀

学⠀∀ ☶─Ⰰ∀䜀⠀∀05(*93∀㕂〻一㌀圀∀㤀⬀㘀䘀㤀⼀⨀⸀㤀䠀㈶一㤀∀␀㜀㜀⨀儀㘀␀㼀㘀⨀⼀∀㜀㼀─一㴀∀一␀㼀␀㌀␀㜀㤀Ⱒ␀儀儀㤀㜀㜀㤀一∧─⼀㤀≤∀

奞奞 ⠢Wb+904+(<+4./(?0/3(?BⰢ䜀昀攀昀怀䝦昀嬀∀愀夀帀℀昀戀⠀∀

嵞⠀∀ 䴦⨀⼀一㤀☀Ⰰ∀䔨∀䜨Ⰰ∀㠀─㘀☀☀␀─⸀㤀Ⰰ∀✀⠀䠀㨨Ⰰ∀㨤⸀㌶⨿㼀㤬∀ⴀ⠀∀最∀㨹伀㤳䐴㤬∀㔀⠀∀䀀␷㼀∀┯伀⨦丶⽆∀⩏∀

優⸀⸀┯㘀㼀㘀㤷∀㘀⼢☀␴䘹∀⼹㼀㈀⨴䌷⠀∀d3(;5*53(N0+73(J70#$8(^UR3(=EECⰢ⌀℀帀帀帀攀≡夀帀帀攀戨∀

崡⠀∀ 吪─㜀㤀伀㘀Ⰰ∀⌨∀䜨∀05(*93∀䔤☀㘀一␀㼀㘀⨀⼀∀␀⼀一∀儀㰀␀㐀␀儀㼀㤀㐀㘀㜀␀㼀㘀⨀⼀∀⨀伀∀␀∀䝁〢⸀㤀㼀㰀㴀☀␀㼀㘀⨀⼀∀␀☀儀⨀㰀⨀☀∀

㌶⨮␴䌹㐀∀⑑㐀⨷㜢㼀㰹∀☀㘀伀㤢優┴㜹⠀∀’’ Ⱒ℀搀嬀≡夀帀℀昀戨∀

嵙⠀∀ 䴪☀☀㤀⬀␀☀☀㘀Ⰰ∀㬨Ⰰ∀䰪㐀㰀⨀⼀㤀⼀Ⰰ∀䨨Ⰰ∀䰤⬀㐀㘀⨀Ⰰ∀✀⠀Ⰰ∀〯一㤀㐀㜀Ⰰ∀㬨∀朢嘀☀☀㘀䌀␀㘀⼀㤀⼀Ⰰ∀㸀⠀∀㔫㘀㬮⨀䌀㔴圀∀〢㐀⨀㌀─㜀㼀∀

儦␷㜶伀㘀㤴∀㼀⨢丹㼀㤴⸀㘀⼹∀㜮⩃㘀⽆∀㜿␿┷∀伀㐀⨮∀䜀䄀　∀⸀㤿㰽☀␿㘀⨯∀两㼀␨∀^R4T0,#64+/(’’ Ⱒ℀崀搀昀怀

⅝敤∀愀奞℀晢⠀∀

嵛⠀∀ 䨹㜀儀㰀㤀⼀一⨀㐀伀伀Ⰰ∀〨∀㔨Ⰰ∀䴴㤀㤀䬀㤀Ⰰ∀刨∀㔨Ⰰ∀ㄼ㤀⼀䘀Ⰰ∀㬨∀刨∀朢䴹儀䌀Ⰰ∀㬨∀〢儀⨀⸀⬀␀㐀㘀㜀⨀⼀∀⨀伀∀㐀㤀伀㤀㐀㤀⼀儀㤀䠀

㌤㜹丢␦䘪㐀㘀㼀㰮㜢伀⨴∀優㐀㐀㥑㼀㘀⽆∀儹☀☀䠀㼽⬀㤀∼㤀㼹㐪䘀㤀⼀㤀㘀㼽∶⼀∵⬀㘀䘀㤀⼀⨀⸀㤀䠀䈶一㤀∀　㜀㜀⨀儀㘀␀㼀㘀⨀⼀∀

㬿─一㘀㤀㜀⠀∀FN!(F4#4,%#$6*54+/(’C Ⱒ℀帀挀≡夀帀℀开戨∀

嵝⠀∀ ⤪㐀䐀␀㼀㰀Ⰰ∀㬨∀䝁〢⸀㤀㼀㰀㴀☀␀㼀㘀⨀⼀∀␀䘀㤀∀⨀伀∀㰀─⸀␀⼀∀㼀㘀㜀㜀─㤀㜀∀␀⼀一∀儀㤀☀☀∀㼀㴀⬀㤀㜀⠀∀:0,#60(F4#93(’? Ⱒ

 . CC-BY-NC-ND 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprint this version posted March 24, 2021. ; https://doi.org/10.1101/2021.03.12.21253115doi: medRxiv preprint 

https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://doi.org/10.1101/2021.03.12.21253115
http://creativecommons.org/licenses/by-nc-nd/4.0/


嵟∀

ⴡ℀挀∀愀夀帀℀嬀戀⠀∀

嵣⠀∀ ⤤⼀⼀─⸀Ⰰ∀㠀⠀∀05(*93∀㠹⼀⨀⸹䠀㈶一㤀∀㸀㤀㼀㰀㴀☀␀㼀㘀⨀⼀∀⌴⨀伀㘀☀㤀㜀∀ⴹ䐀㤀␀☀∀尀─␀⼀㼀㘀㼀␀㼀㘀䐀㤀∀䔶㤀㈷∀⨀伀∀

⤥⸀␀⼀∀う㘀⼀䘀∀ⴤ㼀㤀㜀⠀∀N#93(!099(?DⰢ嬀挀昀怀孤弢愀奞⅛戀⠀∀

嵤⠀∀ 䜹䌀䌀㤀㐀㜀Ⰰ∀䰨∀䀨∀05(*93∀䴦⨀⨀一∀☀㘀⬀㘀一㜀∀㘀⼀伀☀─㤀⼀儀㤀∀䝁〢⸀㤀㼀㰀㴀☀␀㼀㘀⨀⼀∀㘀⼀∀儀㘀㐀儀─☀␀㼀㘀⼀䘀∀儀㤀☀☀㜀⠀∀:0,#60(

F4#93(’B Ⱒ℀嬀攀≡夀帀℀搀戨∀

嵟⠀∀ 䵐嘀㬢儀⨀⼀㜀⨀㐀㼀㘀─⸀∀05(*93∀㔫㘀䘀㤀⼀⨀⸀㤀䠀㈶一㤀∀␀㜀㜀⨀儀㘀␀㼀㘀⨀⼀∀㜀㼀─一㴀∀愀㕂〻戀∀⨀⼀∀☀㘀⬀㘀一㜀圀∀㼀㰀㤀∀

⴪㼀㼀㤀㐀一␀⸀∀㬿─一㴀⠀∀!94,3(^R4T0,054+/(DⰢ崀开≡夀帀℀开戨∀

嵥⠀∀ ⤹一⸀␀⼀Ⰰ∀輨∀䰨∀05(*93∀㔫㘀䘀㤀⼀㤀㼀㘀儀∀⌤㼀㼀㤀㐀⼀㜀∀㘀⼀∀䴦⨀⨀一∀〷㜀⨀儀㘀␀㼀㤀一∀䈀㘀㼀㰀∀㨀㘀⬀㘀一∀䨴␀㘀㼀㜀∀⌴㤀一㘀儀㼀∀

倯儀㘀一㤀⼀㼢刀⨀㐪⼀␀㐽∩㤀␀㐿≇㘀㜀㤀␀㜀㤀∵䐀㤀⼀㼷∤⼀一∰㐹∵⼀㐶儀㰀㤀一≏⨀㐢ⴀ㤀㜀─☀㼷≀㐪⸀∸㤀⼀⨀⸀㤀䠀䈶一㤀∀

〷㜀⨀儀㘀␀㼀㘀⨀⼀∀㬿─一㘀㤀㜀⠀∀!4$+3(!*$.4#\*/+3(:0,053( ’E Ⱒ㤀帀帀℀崀攀开≡夀帀℀开戨∀

嵦⠀∀ 䈤㰀☀Ⰰ∀㬀⠀∀05(*93∀㔫㘀䘀㤀⼀⨀⸀㤀䠀㈶一㤀∀␀㜀㜀⨀儀㘀␀㼀㘀⨀⼀∀㜀㼀─一㴀∀⨀伀∀㌀⨀一㴀∀⸀␀㜀㜀∀㘀⼀一㤀娀Ⰰ∀␀⼀一∀㼀㰀㤀∀␀一䐀㤀㐀㜀㤀∀

⨥㼀優⸀㤷∀⩏∀⑎㘀⬪㜶㼀㴨∀W*5b$0(5?’ Ⱒ攀℀怀敤∀愀奞⅟戀⠀∀

捞⠀∀ 㸹⼀一㤀☀㜀⨀⼀Ⰰ∀㸨∀㸨∀05(*93∀〷㜀⨀儀㘀␀㼀㘀⨀⼀∀⨀伀∀䴪一㴀∀㸀␀㜀㜀∀倀⼀一㤀娀∀㈶㼀㰀∀䝁〢㸀㤀㼀㰀㴀☀␀㼀㘀⨀⼀∀␀⼀一∀

㠹⼀㤀∀㔀娀⬀㐀㤀㜀㜀㘀⨀⼀∀㘀⼀∀䴀☀⨀⨀一∀刀㤀☀☀㜀∀␀⼀一∀ⴀ㤀☀␀㼀㘀⨀⼀㜀∀㼀⨀∀判㐀一㘀⨀⸀㤀㼀␀㌀⨀☀㘀儀∀䜶㜀㤀␀㜀㤀圀∀〢㸀㤀⼀一㤀☀㘀␀⼀∀

ⴤ⼀一⨀⸀㘀䬀␀㼀㘀⨀⼀∀〫⬀㐀⨀␀儀㰀⠀∀1@O;(N0.3(’? Ⱒ℀ⰹ℀帀帀夀夀℀挀≡夀帀℀开戨∀

挡⠀∀ 刼␀⸀㌀㤀㐀㜀Ⰰ∀✀⠀∀刨∀05(*93∀㔫㘀䘀㤀⼀⨀⸀㤀䠀㈶一㤀∀␀㜀㜀⩑㘀␿㘀⨯∀⩏∀䜀䄀　∀⸀㤿㰽☀␿㘀⨯∀⸀␴䌹㐀㜢㘀⼢

⬹㐀㘀⬼㤴␦∀㌦⨪丢伀㐀⨮∀倀⽎㘀␯∀　㜶␯㜢␯丢㔀┴⨫㤤⼷∀㈀㘀㼀㰢㘀⽑㘀丹⼿∀㼀㴫㤢夢丶␳㤿㤷圀∀␢⼹㜿㥎∀

儤㜹䠀優⼿㐀⨦∀㜿╎㴨∀@*,+05(>4*)050/(^,.#+$4,#93(>Ⱒ挀夀搀怀捛崢愀奞Ⅳ戀⠀∀

捙⠀∀ 㸤Ⰰ∀✀⠀∀05(*93∀〢⌹㐀㘀⬀㰀㤀㐀␀☀∀䴦⨀⨀一∀䝁〢㸀㤀㼀㰀㴀☀␀㼀㘀⨀⼀∀㬶䘀⼀␀㼀─㐀㤀∀⨀伀∀⤹⬀␀㼀㘀儀∀䀤㼀∀ⴹ䐀㤀␀☀㜀∀␀∀

〉㼀㤀⼀㼀㘀␀☀∀判─㜀␀☀∀⌤㼀㰀㈤㴀∀伀⨀㐀∀䄪⼀␀☀儀⨀㰀⨀☀㘀儀∀䀤㼀㼀㴀∀㨀㘀䐀㤀㐀∀䜶㜀㤀␀㜀㤀⠀∀>4*)050/(ACⰢ℀帀开嬀怀⅞敛∀

慙帀℀昀戨∀

捛⠀∀ 䈶☀㜀⨀⼀Ⰰ∀㨀⠀∀㔀⠀∀05(*93∀〦儀⨀㰀⨀☀∀␀⼀一∀䝁〢㸀㤀㼀㰀㴀☀␀㼀㘀⨀⼀圀∀〯∀㔫㘀䘀㤀⼀⨀⸀㤀䠀䈶一㤀∀　㜀㜀⨀儀㘀␀㼀㘀⨀⼀∀

㬿─一㴀∀㘀⼀∀䴦⨀⨀一∀␀⼀一∀䄪㐀⸀␀☀∀䴴㤀␀㜀㼀∀䨶㜀㜀─㤀⠀∀<63(d3(^R4.064#93(’CCⰢ℀帀挀挀怀⅞摣∀愀奞Ⅶ戀⠀∀

捝⠀∀ 䄤⼀⨀Ⰰ∀✀⠀∀05(*93∀㔫㘀䘀㤀⼀⨀⸀㤀䠀䈶一㤀∀　㜀㜀⨀儀㘀␀㼀㘀⨀⼀∀㬀㼀─一㴀∀倀一㤀⼀㼀㘀伀㘀㤀㜀∀㸀㤀㼀㰀㴀☀␀㼀㘪⼀∀㬀㘿㤀㜀∀

〷㜀⨀儀㘀␀㼀㤀一∀䈀㘀㼀㰀∀㨀㘀䐀㤀㐀∀㔯䬀㴀⸀㤀㜀∀␀⼀一∀⤹⬀␀㼀㘀儀∀㬿㤀␀㼀⨀㜀㘀㜀⠀∀:*/5$#0,50$#9#T8(’5> Ⱒ℀帀昀搀怀℡幤∀

慙帀℀开戨∀

 . CC-BY-NC-ND 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprint this version posted March 24, 2021. ; https://doi.org/10.1101/2021.03.12.21253115doi: medRxiv preprint 

https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://doi.org/10.1101/2021.03.12.21253115
http://creativecommons.org/licenses/by-nc-nd/4.0/


嵥∀

捣⠀∀ 㨶␯䘬∀踀⠀∀05(*93∀䝁〢⸀㤀㼀㰀㴀☀␀㼀㘀⨀⼀∀㜶䘯␿┴㤢⨯∀⬼⨷⬼␿㘀丽☀㤿㰤⼪☀Ⰰ∀⼪㼀∀⨯∀㜹☀伀䠀㐹⬀⨀㐿㤀一∀

␦優㰪☀∀優⼷┮⬿㘀⨯Ⰰ∀⬴㥎㘀儿㜢㰤䬤㐀个┷∀␦優㰪☀∀優⼷┮⬿㘀⨯∀㘀⼢㼀㈀⨢丶㜿㘀⽑㼀∀⬪⬥☀␿㘀⨯㜨∀

N#93(1/8+74*5$8∀慙帀夀帀戢一⨀㘀圡帀⠡帀嬀攀漷崀℀嬀攀帀䠀幙帀䠀幤摥 䠀娨∀

捤⠀∀ 㬤㼀⨀Ⰰ∀⤨Ⰰ∀䨤⸀㌀␀Ⰰ∀㸀⠀Ⰰ∀倀㜀㰀㘀㘀Ⰰ∀䨨∀朢䴤⼀⼀␀㘀Ⰰ∀㬨∀刦⨀⼀㘀⼀䘀∀␀⼀一∀㕚⬀㐀㤀㜀㜀㘀⨀⼀∀⨀伀∀␀∀⌦␀㜀⸀␀∀

㸹⸳㐀␀⼀㤀∀刀㴀㜀㼀㘀⼀㤀漀㠦─㼀␀⸤㼀㤀∀㔀娀儀㰀␀⼀䘀㤀∀䨀㐀␀⼀㜀⬀⨀㐀㼀㤴∀刀⨮⬪㜹丢⩏∀䨀㈀⨢䜀㘀㜿㘀⽑㼀∀⌀㐀⨿㤶⼷⠀∀d3(

F4#93(!7063(=B?Ⱒ℀℀崀挀挀怀℡嵣攢愡昀昀昀戨∀

损⠀∀ 䜥⬀─㘀㜀Ⰰ∀㨀⠀Ⰰ∀⌴␀一␀㼀Ⰰ∀⌨䠀䀨Ⰰ∀㨀─一⨀☀⬀㰀Ⰰ∀〨∀刨∀朢㨀⨀㤀伀伀☀㤀㐀Ⰰ∀✀⠀䠀⌨∀㔯㤀㐀䘀㴀∀⸀㤀㼀␀㌀⨀☀㘀㜀⸀∀㘀⼀∀

␮㴪㼀㐀⨫㰶儢☀␿㤴␦∀㝑☀㤴⨷㘀㜨∀@*,+05(W0b$#93(’E Ⱒ开挀怀教∀愀奞℡戀⠀∀

捥⠀∀ ⤤㐀㈪⨀一Ⰰ∀刨∀〨∀05(*93∀㨪⽆ 䠀㼹㐮∫㰀㴀㜀㘀儀␀☀∤儀㼶䐀㘀㼽圢␀⼀∹娀⨀䘀㤀⼀⨀─㜀∴㘀㜀䌀≏␀儀㼪㐢伪㐢㜀⬀⨀㐤一㘀儀∀

␮㴪㼀㐀⨫㰶儢☀␿㤴␦∀㝑☀㤴⨷㘀㞐∀<68#5$#R73(@*50$*9(;+90$3(=$#,53(>0T0,0$3(’B Ⱒ嬀开开怀孥崢愀奞Ⅴ戀⠀∀

捦⠀∀ 㬹㤀☀㤀⼀Ⰰ∀㸀⠀∀05(*93∀⌴㘀⨀㐀∀⸀㤀一㘀儀␀☀∀儀⨀⼀一㘀㼀㘀⨀⼀㜀∀␀⼀一∀㼀㰀㤀∀㐀㘀㜀䌀∀⨀伀∀␀⸀㴀⨀㼀㐀⨀⬀㰀㘀儀∀☀␀㼀㤀㐀␀☀∀㜀儀☀㤀㐀⨀㜀㘀㜀⠀∀d3(

W0b$#93(=A’ Ⱒ℀昀崀昀怀Ⅶ捤∀愀奞⅝戀⠀∀

摞⠀∀ 䨥㐀⼀㤀㐀Ⰰ∀㸀⠀∀⴨Ⰰ∀䈀⨀㼀㼀⨀⼀Ⰰ∀刨Ⰰ∀䨤☀㌀⨀㼀Ⰰ∀䰨∀朢㠀⨀☀一␀儀㐀㤀Ⰰ∀㸀⠀∀✀⠀∀判㐀一㘀⨀䐀␀㜀儀─☀␀㐀∀伀㘀㼀⼀㤀㜀㜀∀␀㜀∀␀∀㐀㘀㜀䌀∀

伤儀㼪㐢伪㐢␀⸀㴀⨀㼴⨀⬀㰀㘀儀∦␀㼹㐤☀∷儀☀㤀㐪㜀㘀㜀圢㘀⼀一㘀㐹儀㼢㤀䐀㘀一㤀⼀儀㤀≏㐪⸀∴㤀儀⨀㑎∦㘀⼀䌀␀䘀㤀∷㼥一㴀圢䨀␀㌀☀㤀∡⠢

d3(W0b$#93(W0b$#/b$T3(1/8+74*5$8(C>Ⱒ嬀昀挀怀学攢愀奞⅙戀⠀∀

搡⠀∀ 㬶⼀䘀㰀Ⱒⴀ⠢05(*93∀〥㼀⨀⬀㰀␀䘀㴀∀㐀㤀䘀─☀␀㼀㤀㜀∀☀㘀⬀㘀一∀⸀㤀㼀␀㌀⨀☀㘀㜀⸀⠀∀W*5b$0(?5CⰢ℀℀嬀℀怀℡季∀愀奞幦戀⠀∀

摙⠀∀ 䴤㐀㌀㤀㐀⨀䠀判⸀⬀㜀Ⰰ∀㔨∀05(*93∀刼⨀☀㤀㜀㼀㤀㐀⨀☀∀㘀⸀⬀␀㘀㐀㜀∀␀─㼀⨀⬀㰀␀䘀㴀䠀⸹一㘀␀㼀㤀一∀儀☀㤀␀㐀␀⼀儀㤀∀⨀伀∀␀⸽☀⨀㘀一∀

㌹㼀␢㈀㰶☀㤢⬴⨮⨿㘀⽆∀㘀㼀㜢㜹儴㤿㘀⨯⠀∀<b5#R7*T8(’? Ⱒ℀℀夀昀怀℡捝∀愀奞Ⅵ戀⠀∀

摛⠀∀ 䈹㜀㼹⼀㤀⼀䘀Ⱒ⤀⠀䠀✨∀05(*93∀㕏伀㤀儀㼀㜀∀⨀伀∀⬀㐀㤀㜀㴀⸀⬀㼀⨀⸀␀㼀㘀儀∀☀㘀伀㤀㜀㼀㴀☀㤀∀⨀⼀∀〺㬢㜀㼀㐀␀㼀㘀伀㘀㤀一∀㌀㴀∀剦⨀㐀伀开夀∀

䘹⼪㼀㴫㥗∀␢☀⨯䘶㼀╎㘀⼤☀∀⬪⬥☀␿㘀⨯䠀㌤㜹丢㜿╎㴨∀@*,+05(W0b$#93(ML,(R$0//G⠀∀

摝⠀∀ 刼㤀⼀Ⰰ∀䈀⠀∀05(*93∀〯∀㤀⬀㘀䘀㤀⼀⨀⸀㤀䠀㈶一㤀∀␀㜀㜀⨀儀㘀␀㼀㘀⨀⼀∀㜀㼀─一㴀∀⨀伀∀㼀⨀㼀␀☀∀㜀㤀㐀─⸀∀倀䘀㔢㘀⼀∀⤶㜀⬀␀⼀㘀儀∀

儼㘀☀临㤯⠀∀d3(<990$T8(!94,3(L66b,#93(’?E Ⱒ夀Ᵽ开℀䠀损弢愀奞⅟戀⠀∀

摣⠀∀ ⴹ㤀㜀㤀Ⰰ∀㬨∀㔨∀05(*93∀㔫㘀䘀㤀⼀⨀⸀㤀䠀㈶一㤀∀⸀㤀㼀␀䠀␯␦㴷㘀㜢⩏∀䜀䄀　∀⸀㤿㰽☀␿㘀⨯∀␯丢儼㘀☀丼⨪丢

␷㼀㰮␨∀d3(<990$T8(!94,3(L66b,#93(’?> Ⱒ夀帀搀夀怀奞彝∀愀奞Ⅶ戀⠀∀

摤⠀∀ 判㐀一㤀⼀␀㜀Ⰰ∀〨∀05(*93∀䨼㤀∀⼀␀㜀␀☀∀⸀㤀㼀㰀㴀☀⨀⸀㤀∀␀㜀∀␀∀㌀㘀⨀⸀␀㐀䌀㤀㐀∀⨀伀∀␀㜀㼀㰀⸀␀∀␀⼀一∀␶㐀㈀␽∀

㘯伀☤⸀⸀␀㼀㘪⼀∀㘯∀儀㰀㘦一㐀㤀⼀⠀∀W*53(!#66b,3( ’E Ⱒ嬀帀昀挀≡夀帀℀昀戨∀

 . CC-BY-NC-ND 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprint this version posted March 24, 2021. ; https://doi.org/10.1101/2021.03.12.21253115doi: medRxiv preprint 

https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://doi.org/10.1101/2021.03.12.21253115
http://creativecommons.org/licenses/by-nc-nd/4.0/


嵦∀

摟⠀∀ ⌹⼀䘀Ⰰ∀刨∀05(*93∀㔫㘀䘀㤀⼀⨀⸀㤀䠀㈶一㤀∀␀㜀㜀⨀儀㘀␀㼀㘀⨀⼀∀㜀㼀─一㴀∀㐀㤀䐀㤀␀☀㜀∀⸀㤀㼀㰀㴀☀␀㼀㘀⨀⼀∀⬀␀㼀㰲␽㜢

␷㜪儶␿㥎∀㈀㘀㼀㰢儼㘀☀丼⨪丢␦☀㤴䘶儢㜹⼨∀^R4T0,054+/(’? Ⱒ崀崀挀怀嵤搢慙帀℀昀戨∀

摥⠀∀ 䄤㌀␀㘀㜀∀㤀㼀∀␀☀⠀Ⰰ∀㸀⠀∀䀨∀㸀㤀㼀␀䠀␯␦㴷㘀㜢⩏∀䘹⼪⸀㤀䠀㈶一㤀∀䝁〢⸀㤀㼀㰀㴀☀␀㼀㘀⨀⼀∀㘀一㤀⼀㼀㘀伀㘀㤀㜀∀㜀㰀␀㐀㤀一∀

␷㜪儶␿㘀⨯㜢⑑㐀⨷㜢⼹┴⩎㥆㤯㤴␿㘀䐹∀丶㜪㐀丹㐀㜨∀:0,#60(F4#93(ML,(R$0//G⠀∀

摦⠀∀ 䰹㘀䬀⸀␀⼀Ⰰ∀䜨∀05(*93∀㨪㈀䠀䘴⑎㤢㜽㜿㤮㘀儢㘀⽏☀␮⸀␿㘀⨯∀㘀⼢⬤㼀㘀㤯㼀㜢㈀㘀㼀㰢␮㴪㼀㐀⨫㰶儢☀␿㤴␦∀

㝑☀㤴⨷㘀㜨∀<+5*(W0b$#93(;+*,.3(’’D Ⱒ嬀攀嬀怀孥昢愀奞幦戀⠀∀

彞⠀∀ 㸥㐀一⨀儀䌀Ⰰ∀䴀⠀∀✀⠀∀05(*93∀倯儀㐹␀㜀㤀一∴␀㼶⨀∪伢儀㘀㑑─☀␀㼶⼀䘀∯㤀─㼴⨀⬀㰀㘀☀㜀∿⨀∮⨀⼀⨀儀㴀㼹㜀∶⼀∀

␮㴪㼀㐀⨫㰶儢☀␿㤴␦∀㝑☀㤴⨷㘀㜨∀W0b$#93(W0b$#466b,#93(W0b$#%4,9*66*54#,(>Ⱒ崀ⰹ夀崀夀≡夀帀℀搀戨∀

弡⠀∀ ⤥Ⰰ∀吨∀05(*93∀倯儀㐹␀㜀㤀一∫㤀㐶⬀㰀㤀㐤☀∳☀⨀⨀一∶⼀伦␀⸀⸀␀㼪㐽≑㴀㼪䌀㘀⼀㤀∦㤀䐀㤀☀㜀∶⼀∤⸀㴀⨀㼴⨀⬀㰀㘀儀∀

☤㼀㤀㐀␀☢㜀儀☹㐀⨀㜀㘷圀∀␀∀⸀㤀㼀␀䠀␯␦㴷㘀㜢㜿╎㴨∀;+43(?0R3(BⰢ℀ⱦ帀昀崀≡夀帀℀开戨∀

彙⠀∀ 刼⨀㘀Ⰰ∀㬨䠀✨∀05(*93∀⤶䘀㰀∀⼀㤀─㼀㐀⨀⬀㰀㘀☀䠀㼪䠀☽⸀⬀㰀⨀儀㴀㼀㤀∀㐀␀㼀㘪∀⬀㐀㤀一㙑㼀㜀∀㜀㰀⨀㐀㼀∀㜀─㐀䐀㙄␀☢一─㐀␀㼀㘪⼀∀㘯∀

␮㴪㼀㐪⬀㰀㘀儀∦␀㼹㐤☀∷儀☀㤀㐪㜀㘀㜀⠢;+43(?0R3(’E Ⱒ崀夀攀≡夀帀夀帀戨∀

彛⠀∀ 䵬☀␀⼀一Ⰰ∀㨀⠀䠀刨∀05(*93∀倮⸀─⼀㘀㼽∶⼀∤⸀㴀⨀㼴⨀⬀㰀㘀儀∦␀㼹㐤☀∷儀☀㤀㐪㜀㘀㜀圢㌀☀─㐴㤀一∦㘀⼀㤀㜀∳㤀㼲㤀㤀⼢

㥚儹㜷㘀䐹∀㘀⽏☀␮⸀␿㘀⨯∀␯丢㘀⼹伀伀㘀儶㤯㼀∀㘀⸀⸀┯㤢㐀㤷⬪⼷㤷⠀∀F$*4,(!#66b,3( =Ⱒ佑␀␀℀夀崀∀

慙帀夀帀戨∀

彝⠀∀ ⴤ⼀㜀⨀㰀⨀伀伀Ⰰ∀⴨∀㸀⠀∀⤪㈢⼀㤀─㐀⨀㘀⼀伀☀␀⸀⸀␀㼀㘀⨀⼀∀儀⨀⼀㼀㐀㘀㌀─㼀㤀㜀∀㼀⨀∀⼀㤀─㐀⨀一㤀䘀㤀⼀㤀㐀␀㼀㘀⨀⼀⠀∀;+40,+0(

>5>Ⱒ开开开怀彥嬢愀奞Ⅴ戀⠀∀

彣⠀∀ 䨴㘀␀㜀Ⰰ∀㔨∀05(*93∀㸤㜀㼀∀儀㤀☀☀㜀∀␀⼀一∀⼀㤀─㼀㐀⨀⬀㰀㘀☀㜀∀⸹一㘀␀㼀㤀∀⬀㤀㐀㘀⬀㰀㤀㐀␀☀∀⸪㼀⨀㐀∀⬀␀㼀㰀㈀␀㴀∀

丹䘹⼹㐀␿㘀⨯∀㘀⼢　㨻⠀∀d!L(L,/4T75(>Ⱒ℀昀ⰹ℀夀嬀夀崀昀≡夀帀℀攀戨∀

彤⠀∀ 䨴㘀␀㜀Ⰰ∀㔨∀05(*93∀㕄㘀一㤀⼀儀㤀∀伀⨀㐀∀⸀␀㜀㼀∀儀㤀☀☀㜀∀儀⨀⼀㼀㐀㘀㌀─㼀㘀⼀䘀∀㼀⨀∀⼀㤀─㐀⨀⸀─㜀儀─☀␀㐀∀⬀␀㼀㰀⨀☀⨀䘀㴀∀㘀⼀∀␀⼀∀

㘯㰀㤀㐀㘿㤀一∀⸀⨀一㤀☢⨀伀∀　㨀㬀⠀∀d!L(L,/4T75(=Ⱒ㤀昀挀昀嬀崀≡夀帀℀开戨∀

彟⠀∀ 㸪㐀␀Ⰰ∀✀⠀∀㬀⠀∀05(*93∀㸤㜀㘀㼀㘀⼀㘀㌀∀␀㜀∀␀⼀∀␀一一䠀⨯∀㼀㰹㐀␫㴢㼀⨢㐀㘀☀╋⨦㤀∀㘯∀⬀␀㼀㘹⼀㼀㜀∀㈀㘿㰀∀␀⸀㴀⨀㼀㐀⨀⬀㰀㙑∀

☤㼀㤀㐀␀☢㜀儀☹㐀⨀㜀㘷圀∀␀∀㐀␀⼀一⨀⸀㙋㤀一∀儀☶⼀㙑␀☢㼀㐀㘤☨∀<68#5$#R73(@*50$*9(;+90$3(=$#,53(>0T0,0$3(=’ Ⱒ℀䠀

夬挀䠀⅝∀愀奞奞戀⠀∀

彥⠀∀ 踶Ⰰ∀ㄨ∀05(*93∀⤽⬀㤀㐀⸀㤀㼀㰀㴀☀␀㼀㘀⨀⼀∀⨀伀∀㼀㰀㤀∀别㠀∀㘀㜀☀␀⼀一∀⼀㤀␀㐀∀㼀㰀㤀∀㠀∀崀∀刢夀∀㐀㤀⬀㤀␀㼀∀㘀⼀∀〺㬢㈶㼀㰀∀␀∀

剦⨀㐀伀开夀∀㤀娀⬀␀⼀㜀㘀⨀⼀⠀∀<63(d3(Db63(:0,053(D=Ⱒ昀攀℀怀晥昢愀奞⅛戀⠀∀

 . CC-BY-NC-ND 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprint this version posted March 24, 2021. ; https://doi.org/10.1101/2021.03.12.21253115doi: medRxiv preprint 

https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://doi.org/10.1101/2021.03.12.21253115
http://creativecommons.org/licenses/by-nc-nd/4.0/


捞∀

彦⠀∀ 踶Ⰰ∀ㄨ∀05(*93∀䨼㤀∀剦⨀㐀伀开夀∀㐀㤀⬀㤀␀㼀∀㤀娀⬀␀⼀㜀㘀⨀⼀∀㘀㼀㜀㤀☀伀∀㘀㜀∀⸀㤀㼀㰀㴀☀␀㼀㤀一∀㘀⼀∀〺㬢␀⼀一∀䁊㨀䜢⬀␀㼀㘀㤀⼀㼀㜀⠀∀

<+5*(W0b$#R*57#93(MF0$93G(’= DⰢ挀ⱟ℀挀䠀彙弢愀奞Ⅳ戀⠀∀

敞⠀∀ ⤹Ⰰ∀✀⠀∀05(*93∀剦⨀㐀伀开夀∀㰀㤀娀␀⼀─儀☀㤀⨀㼀㘀一㤀∀㐀㤀⬀㤀␀㼀∀㤀娀⬀␀⼀㜀㘀⨀⼀㜀∀㘀⼀∀刼㘀⼀㤀㜀㤀∀㜀⬀⨀㐀␀一㘀儀∀␀⸀㴀⨀㼀㐀⨀⬀㰀㘀儀∀

☤㼀㤀㐀␀☢㜀儀☹㐀⨀㜀㘷⠀∀W0b$#)4#93(<T4,T(>AⰢ昀ⱙ搀搀帀⠹℀䠀奤摞⠀㥥∀愀奞Ⅳ戀⠀∀

攡⠀∀ ㄼ␀⼀䘀Ⰰ∀㸀⠀∀05(*93∀䝁〢⸀㤀㼀㰀㴀☀␀㼀㘀⨀⼀∀␀䘀㤀∀␀儀儀㤀☀㤀㐀␀㼀㘀⨀⼀∀㘀㜀∀␀㜀㜀⨀儀㘀␀㼀㤀一∀㈶㼀㰀∀〺㬢␀䘀㤀∀⨀伀∀⨀⼀㜀㤀㼀∀

␯丢㜥㐀䐶䐤☀⠀∀<+5*(W0b$#R*57#93(MF0$93G(’>DⰢ昀崀嬀怀晝搢愀奞奞戀⠀∀

教⠀∀ 㔦∀䰼⨀─㐀㴀Ⰰ∀㨀⠀∀吨∀05(*93∀㬽㜀㼀㤀⸀␀㼀㘀儀∀─⼀一㤀㐀㤀㜀㼀㘀⸀␀㼀㘀⨀⼀∀⨀伀∀㼀㰀㤀∀㤀⬀㘀䘀㤀⼀㤀㼀㘀儀∀儀☀⨀儀䌀∀␀⼀一∀␀䘀㤀∀

⑑儹☀㤴␿㘀⨯∀㘀⼢⨦丹㐀∀㜥㍉㥑㼀㜨∀:0,#60(F4#93(=EⰢ夀攀嬀≡夀帀℀昀戨∀

敛⠀∀ 䈹㜀㼀㤀⼀㤀⼀䘀Ⰰ∀⤀⠀䠀✨∀05(*93∀⌴⨀䘀⼀⨀㜀㘀㜀∀伀⨀㐀∀⬀␀㼀㘀㤀⼀㼀㜀∀㈶㼀㰀∀␀⸀㴀⨀㼀㐀⨀⬀㰀㘀儀∀☀␀㼀㤀㐀␀☀∀㜀儀☀㤀㐀⨀㜀㘀㜀圀∀

丹䐹☀⨫⸀㤯㼀∀␯丢䐤☀㘀两㼀㘀⨯∀⩏∀␢⬹㐀㜪⼤☀㘀㜹丢⬴㥎㘀儿㘀⨯∀⸀⩎㤦⠀∀@*,+05(W0b$#93(’B Ⱒ挀ⱝ夀嬀䠀嵛嬢

慙帀℀攀戨∀

敝⠀∀ ⤤⼀⼀⨀⼀Ⰰ∀㔨∀05(*93∀㨹䐹㐀⑆㘀⽆∀䜀䄀　䠀㸹㼀㰀㴀☀␀㼀㘀⨀⼀∀尥␀⼀㼀㘀㼀␀㼀㘀䐀㤀䠀䨴␀㘀㼀∀㨀⨀儀㘀∀㼀⨀∀刼␀㐀␀儀㼀㤀㐀㘀䬀㤀∀

㼼㤀∭㤀☀␀㼶⨀⼀㜀㰀㘀⬀∳㤀㼲㤀㤀⼀∾㤀㼼㴀☀⨀⸀㘀儀≅␀㐶␀㼶⨀⼀Ⱒ㠀㤀⼀㤀∵娀⬀㐹㜀㜀㘀⨀⼀Ⱒ␀⼀一≒⨀⸀⬀☀㤀娀≊㐤㘀㼷⠢<63(

d3(Db63(:0,053(’E> Ⱒ搀挀崀怀摤挢愀奞Ⅵ戀⠀∀

散⠀∀ 䴤䌀─☀㜀䌀㘀Ⰰ∀䰨∀㸀⠀Ⰰ∀⤤☀☀␀一␀㴀Ⰰ∀〨Ⰰ∀⤥Ⰰ∀䔨∀䈀⠀Ⰰ∀㸀㘀☀☀Ⰰ∀✀⠀∀朢䀤☀☀㘀⼀Ⰰ∀㸀⠀∀䜨∀㔀⬶䘹⼹㼀㘀儢ⴀ㤷㤤㐀儼∀㘀⼢

䄹─㐀⨀⬀㜀㴀儀㰀㘀␀㼀㐀㘀儀∀䜶㜀⨀㐀一㤀㐀㜀圀∀㼀㰀㤀∀椀䨶㜀㜀─㤀∀倀㜀㜀─㤀樀⠀∀!b$$3(F07*\3(W0b$#/+43(?0R3(>Ⱒ夀搀崀怀奟崢

慙帀℀搀戨∀

敤⠀∀ ⴤ㰀⸀␀⼀㘀Ⰰ∀㔨∀05(*93∀㬫␀㐀㜀㤀∀⍒〢儀⨀㐀㐀㤀儀㼀㜀∀伀⨀㐀∀儀㤀☀☀∀㼀㴀⬀㤀∀㰀㤀㼀㤀㐀⨀䘀㤀⼀㤀㘀㼀㴀∀㘀⼀∀㤀⬀㘀䘀㤀⼀⨀⸀㤀䠀㈶一㤀∀

␷㜪儶␿㘀⨯∀㜿╎㘀㤷⠀∀W*53(N057#./(’> Ⱒ挀ⱝ崀嬀䠀嵝挢愀奞Ⅴ戀⠀∀

敟⠀∀ 䀤㐀㐀氀Ⰰ∀⌨∀05(*93∀刪⼀儀⨀㐀一␀⼀㼀∀␀⼀一∀一㘀㜀儀⨀㐀一␀⼀㼀∀䝁〢⸀㤀㼀㰀㴀☀␀㼀㘀⨀⼀∀㜀㘀䘀⼀␀㼀─㐀㤀㜀∀⨀伀∀␀䘀㘀⼀䘀∀㘀⼀∀

㰥⸀␯∀㌦⨪丢␯丢㌴␶⼨∀^R4T0,054+/(!7$#6*54,(CⰢ℀昀≡夀帀℀挀戨∀

敥⠀∀ 䰪⼀䘀Ⰰ∀吨Ⰰ∀ⴤ㜀㼀⨀䘀㘀Ⰰ∀䜨Ⰰ∀㬹⨀㘀䘀㰀㤀Ⰰ∀刨Ⰰ∀㠀㐀㤀␀☀☀㴀Ⰰ∀✀⠀∀㸀⠀∀朢㬥䬀─䌀㘀Ⰰ∀㸀⠀∀倀⼀㜀㘀䘀㰀㼀㜀∀伀㐀⨀⸀∀

丹優⽄⨦┿㘀⨯∀⩏∀儹☀☀∀㜥㌿㴫㤢⬴⨫⨴㼀㘀⨯㜢㤯㰤⽑㤢㼀㰹∀㘀⼿㤴⬴㤿␿㘀⨯∀⩏∀伀┯儿㘀⨯␦∀䘹⼪⸀㘀儢

两㼀␨∀1@O;(OW^(’? Ⱒ㤀帀夀℀挀昀攀开≡夀帀℀昀戨∀

敦⠀∀ 㨤⬫␦␶⼹⼬∀䨀⠀∀最∀㠀㐀㤤☀☀㴬∀✨∀㸀⠀∀　㜷⩑㘀␿㘀⽆∀儹☀☀┦␴∀㤫㘀䘹⼹㼀㘀儢⸀⩎㤦㜢㈀㘀㼀㰢㰥⸀␯∀

⬼㤯⨿㴫㤷⠀∀W*53(?0\3(:0,053(’C Ⱒ崀崀℀怀嵣™愀奞⅟戀⠀∀

 . CC-BY-NC-ND 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprint this version posted March 24, 2021. ; https://doi.org/10.1101/2021.03.12.21253115doi: medRxiv preprint 

https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://doi.org/10.1101/2021.03.12.21253115
http://creativecommons.org/licenses/by-nc-nd/4.0/


挡∀

晞⠀∀ 䴴⨀⨀䌀㜀Ⰰ∀䴨∀⴨Ⰰ∀㸀㘀☀☀㤀㐀Ⰰ∀⴨∀㠀⠀Ⰰ∀㬲␀㜀㰀Ⰰ∀㸀⠀∀朢㸀─⼀㜀␀㼀Ⰰ∀䨨∀㨀⠀∀㔦∀㔷儀⨀㐀㘀␀☀∀㐀㤀䐀㘀㜀㘀㼀㤀一圀∀㐀㤀䐀㘀㜀㤀一∀

儴㘀㼀㤴㘀␢伀⨴∀㼀㰹∀丶⑆⼪㜶㜢⩏∀␮㴪㼀㐀⨫㰶儢☀␿㤴␦∀㝑☀㤴⨷㘀㜨∀<68#5$#R73(@*50$*9(;+90$3(O570$(

N#5#$(W0b$#,(>4/#$.3(’ Ⱒ夀昀嬀怀奦昢愀奞幞戀⠀∀

昡⠀∀ 〴㴀㤀㤀Ⰰ∀㸀⠀∀✀⠀∀05(*93∀㸶⼀伀㘀圀∀␀∀伀☀㤀娀㘀㌀☀㤀∀␀⼀一∀儀⨀⸫㐀㤀㰀㤀⼀㜀㘀䐀㤀∀䴀㘀⨀儀⨀⼀一─儀㼀⨀㐀∀⬀␀儀䌀␀䘀㤀∀伀⨀㐀∀㼀㰀㤀∀

␯␦㴷㘀㜢⩏∀倀⽏㘀⼶┮∀䜀䄀　∀⸀㤿㰽☀␿㘀⨯∀⸀㘀儴⨤㐀㐀␽㜨∀F4#4,%#$6*54+/(>EⰢ℀帀Ⱑ嬀搀嬀䠀⅛摦∀愀奞⅝戀⠀∀

晙⠀∀ 䐤⼢倀㼀㤴㜪⼬∀㸀⠀∀05(*93∀㸹㼀㰀㴀☀　㘀一圀∀䐀㘀㜀─␀☀∀␀⼀一∀㘀⼀㼀㤀㐀␀儀㼀㘀䐀㤀∀洀─␀☀㘀㼀㴀∀儀⨀⼀㼀㐀⨀☀∀⨀伀∀☀␀㐀䘀㤀∀倀☀☀─⸶⼀␀∀

嵣幃∀两㼀␷㤿㜨∀F4#4,%#$6*54+/(>EⰢ夀嬀ⱝ嬀挀䠀孝孟∀愀奞⅝戀⠀∀

晛⠀∀ ⌴⨀䤀㤀儀㼀∀㸀㘀⼀㔢〺㬢㬹洀─㤀⼀儀㘀⼀䘀∀刪⼀㜀⨀㐀㼀㘀─⸀⠀∀⌴⨀䤀㤀儀㼀∀㸀㘀⼀㕗∀㜀㼀─一㴀∀一㤀㜀㘀䘀⼀∀␀⼀一∀⬀㘀☀⨀㼀∀

␯␦㴷㤷∀⩏∀␢☀␴䘹䠀㝑␦㤢㈀㰪☀㤀䠀䘹⼪⸀㤢㜹津㤯儶⽆∀㜿╎㴢㘀⼢␮㴪㼀㐀⨫㰶儢☀␿㤴␦∀㝑☀㤴⨷㘀㜨∀

^b$3(d3(Db63(:0,053(=AⰢ℀挀嬀开怀Ⅳ嵤∀愀奞Ⅵ戀⠀∀

晝⠀∀ 䐤⼢倀㼀㤴㜪⼬∀㸀⠀Ⰰ∀刀␿㜬∀䜀⠀Ⰰ∀⤀⨫Ⰰ∀⌀⠀Ⰰ∀䴀倀嘀㬀∀刀⨯㜪㐀㼀㘀┮∀最∀⤀㤶䤀⸀␯㜬∀䴀⠀∀䨀⠀∀⨮㘀儷⌀㐀㘀⼿圀∀

丹㼀㥑㼀㘀⨯∀⩏∀两㼀␢☀㘀⽃⑆㤢㤴㐀⨴㜢㘀⼢⸀┦㼀㘀⬦㤢⨮㘀儷∀㜿╎㘀㤷⠀∀F4#4,%#$6*54+/(>?Ⱒ夀℀崀夀怀夡嵛∀

慙帀℀攀戨∀

晣⠀∀ 㨹㰯㤬∀䴀⠀∀05(*93∀〢儀⨀㰀㤀㐀㤀⼀㼀∀␀⬀⬀㐀⨀␀儀㰀∀伀⨀㐀∀␀⼀␀☀㴀㜀㘀㜀∀⨀伀∀㼀㰀㤀∀倀☀☀─⸀㘀⼀␀∀⤥⸀␀⼀㸀㤀㼀㰀㴀☀␀㼀㘀⨀⼀崀挀帀∀

䴹␀一刼㘀⬀∀㘀⸀⬀㐀⨀䐀㤀㜀∀一␀㼀␀∀洀─␀☀㘀㼀㴀∀␀⼀一∀⬀㤀㐀伀⨀㐀⸀␀⼀儀㤀∀㘀⼀∀㤀⬀㘀䘀㤀⼀⨀⸀㤀䠀㈶一㤀∀␀㜀㜀⨀儀㘀␀㼀㘀⨀⼀∀㜀㼀─一㘀㤀㜀⠀∀

:0,#60(F4#9( ’A Ⱒ嬀开≡夀帀℀挀戨∀

晤⠀∀ 䀴㤀㤀一⸤⼀Ⰰ∀㸨∀㨀⠀∀05(*93∀〷㜀㤀㜀㜀㘀⼀䘀∀㼀㰀㤀∀㘀⸀⬀␀儀㼀∀⨀伀∀⬀⨀⬀─☀␀㼀㘀⨀⼀∀㜀㼀㐀␀㼀㘀伀㘀儀␀㼀㘀⨀⼀∀⨀⼀∀䘀㤀⼀㤀㼀㘀儀∀

␷㜪儶␿㘀⨯∀㜿╎㘀㤷⠀∀W*53(:0,053(>AⰢ嬀攀攀怀学嬢愀奞幝戀⠀∀

晟⠀∀ 䜪☀䬀㰀㤀⼀䌀⨀Ⰰ∀㔨∀05(*93∀䜹㼀㤀儀㼀㘀⨀⼀∀⨀伀∀☀⨀⼀䘀∀㐀㤀⬀㤀␀㼀∀㤀娀⬀␀⼀㜀㘀⨀⼀㜀∀伀㐀⨀⸀∀⍒ⴀ䠀伴㤹∀㈀㰪☀㤀䠀䘹⼪⸀㤢

㜹津㤯儹∀两㼀␨∀:0,#60(?0/3( =BⰢ℀攀昀挀怀Ⅶ幛∀愀奞⅟戀⠀∀

晥⠀∀ ㄼ⨀─Ⰰ∀䈀⠀Ⰰ∀㨀␀㘀㐀一Ⰰ∀⌨∀䈀⠀∀朢㬼㤀⼀Ⰰ∀⤨∀刪⸀⬀㐀㤀㰀㤀⼀㜀㘀䐀㤀∀儀㰀␀㐀␀儀㼀㤀㐀㘀䬀␀㼀㘀⨀⼀Ⰰ∀␀⼀⼀⨀㼀␀㼀㘀⨀⼀∀␀⼀一∀

㘯⼀⨀䐀␀㼀㙄㤀∀─㜀㤀∀⨀伀∀倀⼀伀㘯㘥⸀∀䜀䄀　∀⸀㤀㼀㰀㴀☤㼀㘪⼀∀䴀㤀␀一刀㰀㘫∀⬀㐀⨀㌀㤀㜀⠀∀Wb+904+(<+4./(?0/3(?5Ⱒ㤀夀夀∀

慙帀℀开戨∀

晦⠀∀ ⴹ⼀Ⰰ∀踨∀朢䰥␀⼀Ⰰ∀⌨∀䀨∀⸀㤿㰽☀㠀㬀　圀∀␢䴀㘀⩑⨯严儿⨴∀⬤元⑆㤢␯丢㬀㰶⼽∀␫⬢伀⨴∀䜀䄀　∀

⸹㼀㰀㴀☀␀㼀㘀⨀⼀∀一␀㼀␀∀☀㤀⼀䘀㼀㰀∀㌀㘀␀㜀∀␀一䤀─㜀㼀⸹⼀㼀∀㘀⼀∀䘀㤀⼀㤀∀㜀㤀㼀∀㼀㤀㜀㼀㘀⼀䘀⠀∀F4#4,%#$6*54+/(>5Ⱒ℀℀Ⱑ昀挀攀䠀Ⅶ捦∀

慙帀℀昀戨∀

 . CC-BY-NC-ND 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprint this version posted March 24, 2021. ; https://doi.org/10.1101/2021.03.12.21253115doi: medRxiv preprint 

https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://doi.org/10.1101/2021.03.12.21253115
http://creativecommons.org/licenses/by-nc-nd/4.0/


捙∀

⅞帨∀ 㨥㘀䤀䌬∀ⴀ⠀Ⰰ∀㠀⨹⸀␯Ⰰ∀✨∀✨Ⰰ∀㬀☀⑆㌪⨮Ⰰ∀㔀⠀∀⌀⠀Ⰰ∀⤀㤶䤀⸀␯㜬∀䴀⠀∀䨀⠀∀最∀䐤⼢㄀㈀㤿Ⰰ∀㔀⠀∀䈀⠀∀　⼢

␦㼀㤴⼤㼀㘀䐹∀␫⬴⨤儼∀㼀⨀∀⸥☀㼀㘀⬀☀㤀∀㼀㤀㜀㼀㘀⼀䘀∀伀⨀㐀∀⸹㼀㰀㴀☀␀㼀㘀⨀⼀∀届㨀∀⸤⬀⬀㘀⼀䘀∀㐀㤀一─儀㤀㜀∀㼀㰀㤀∀⬀㐀⨀⬀⨀㐀㼀㘀⨀⼀∀

⩏∀伀␦㜹☀㴢㘀丹⼿㘀伀㘀㥎∀刀⬸㜨∀F4#4,%#$6*54+/(>’ Ⱒ嬀ⱛ崀帀䠀孝挢愀奞Ⅳ戀⠀∀

⅞ℨ∀ 刷␀㐀一㘀Ⰰ∀㠀⠀∀朢䄹⬀─㜀䬀Ⰰ∀䨨∀䨼㤀∀㘀䘀㐀␀⬀㰀∀㜀⨀伀㼀㈤㐀㤀∀⬀␀儀䌀␀䘀㤀∀伀⨀㐀∀儀⨀⸀⬀☀㤀娀∀⼀㤀㼀㈪㐀䌀∀㐀㤀㜀㤀␀㐀儀㰀⠀∀

L,50$d#b$,*9(!#6R90U(;8/53∀Ⅴ晣∀愀奞幤戀⠀∀

⅞夨∀ ㄼ㤀⼀䘀Ⰰ∀㬨∀刨Ⰰ∀䴴㤀㤀䬀㤀Ⰰ∀刨∀㔨Ⰰ∀䴹儀䌀Ⰰ∀㬨∀朢䨹㜀儀㰀㤀⼀一⨀㐀伀伀Ⰰ∀〨∀㔨∀倀一㤀⼀㼀㘀伀㘀儀␀㼀㘀⨀⼀∀⨀伀∀一㘀伀伀㤀㐀㤀⼀㼀㘀␀☀☀㴀∀

⸹㼀㰀㴀☀␀㼀㤀一∀儀㤀☀☀∀㼀㴀⬀㤀㜀∀㘀⼀∀㤀⬀㘀䘀㤀⼀⨀⸹䠀㈶一㤀∀␀㜀㜀⨀儀㘀␀㼀㘀⨀⼀∀㜀㼀─一㘀㤀㜀⠀∀W*53(N057#./(’5 Ⱒ℀帀挀昀怀⅞摤∀

慙帀℀攀戨∀

⅞嬨∀ ⤶☀☀␀㐀㴀Ⰰ∀⴨∀䀨∀05(*93∀㠹⼀⨀⸹∀␀⼀一∀㤀⬀㘀䘀㤀⼀⨀⸹∀㈀㘀一㤀∀㜀㼀─一㘀㤀㜀∀⨀伀∀⼀㤀─㐀⨀☀⨀䘀㘀儀␀☀∀⬀㐀⨀㼀㤀㘀⼀∀

㌶⨮␴䌹㐀㜢㘀⼢㼀㰹∀㨪㼀㰶␯∀䴀㘀㐀㼀㰢刀⨼⨴㼀∀Ⅶ孤⠀∀W*53(!#66b,3( ’E Ⱒ嬀℀搀帀≡夀帀℀昀戨∀

⅞崨∀ 㨪㌪Ⰰ∀㬀⠀∀㸀⠀∀05(*93∀刀䠀㐹␀儀㼶䐀㤀∫㐪㼹㘀⼀∦㤀䐀㤀☀㜀≑⨀㐴㤀☀␀㼹∲㘀㼼∮⨀㐿␀☀㘀㼽∤⼀一∪㑆␀⼀≏␀㘀☀─㐹∶⼀∀

儴㘀㼀㘀儤☀☀㴢㘀☀☀∀⬤㼀㘀㤯㼀㜨∀!70/ 5(’=> Ⱒ夀帀崀嬀怀奞嵦∀愀奞幛戀⠀∀

⅞挨∀ ⴪㴀㜀㼀⨀⼀Ⰰ∀⌨∀朢⌤㐀⸀␀㐀Ⰰ∀㸀⠀∀䰨∀䀦㤀娀㘀㌀☀㤀∀⬀␀㐀␮㤿㐀㘀儢⬴⨫⨴㼀㘀⨯␦-㰤䬤㐀丷∀␯丢⬴⨫⨴㼀㘀⨯␦-

⩎丷∀⸀⩎㤦㜢伀⨴∀儹⼷⨴㥎∀㜥㐀䐶䐤☀∀两㼀␬∀㈀㘀㼀㰢␫⬦㘀儤㼀㘀⨯∀㼀⨢⬴⩆⼪㜿㘀儢⸀⩎㤦☀㘀⽆∀␯丢

㤷㼀㘀⸀␿㘀⨯∀⩏∀㼀㐀㤤㼀⸀㤯㼀∀㥏伀㥑㼀㜨∀;5*53(N0.3(=’ Ⱒ夀℀开挀怀夡晟∀愀奞幙戀⠀∀

⅞搨∀ ㄼ␀⼀䘀Ⰰ∀ㄨⰀ∀ⴹ㘀⼀㘀䌀␀㘀⼀㤀⼀Ⰰ∀✀⠀Ⰰ∀ぎ㤀☀㤀䌀㤀Ⰰ∀䰨∀〨Ⰰ∀⌶㤀㼀㤀㐀㜀㤀Ⰰ∀㸀⠀∀㔨∀朢㠴⨀⨀㼀㰀─㘀㜀䠀嘥一㜀㰀⨀⨀㐀⼀Ⰰ∀刀⠀∀㠨∀

䨶⸀㤀䠀䐤㐀㴶⽆∀優䐤㐀㘀␿㤷∀␯丢優㥏伀㘀儶㤯㼀㜢㘀⼢刀⩚∀㐀㥆㐀㤷㜶⨯∀⸀⩎㤦㜨∀<,,3(J$*,/93(N0.3( AⰢ

弬⅙™愀奞Ⅵ戀⠀∀

 

 

!
!
!
!
*
 
 
!
∀

 . CC-BY-NC-ND 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprint this version posted March 24, 2021. ; https://doi.org/10.1101/2021.03.12.21253115doi: medRxiv preprint 

https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://www.zotero.org/google-docs/?0MrIUq
https://doi.org/10.1101/2021.03.12.21253115
http://creativecommons.org/licenses/by-nc-nd/4.0/

