
Parasite Clearance Estimator Report

Automated analysis and report of dataset "ExampleData"

Generated 29-Apr-2013



Contents

1 Background 2

2 Methods 3

3 Summary of results 4

3.1 Individual data profiles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

3.2 Data profiles not analysed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

3.3 Estimated clearance rate constant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

3.4 Slope half life (hours) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

3.5 Duration of lag phase . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7

4 Explanation of output 8

5 Acknowledgements 10

A Parasite clearance estimation for individual patient 11

B Glossary 13

CONTENTS 1 of 13



1 Background

The emergence and spread of resistance to antimalarial drugs threatens the efficacy of existing drug treatments.
Parasite clearance rate (the rate at which parasitaemia declines) is an important measure of drug efficacy. It can
be used to assess the in vivo responses to treatment with artemisinin derivatives, evaluate new antimalarial drugs
and assess therapeutic response in severe malaria and hyperparasitaemia. A lag phase, which often precedes a
fall in the parasite count, complicates the estimation of parasite clearance. This period must be identified by the
observer, introducing subjectivity that may influence both the accuracy and consistency of results.

Clear guidelines do not currently exist that define a consistent method of identifying resistance. This increases
the need for an accurate and consistent method of clearance estimation, to allow data comparison between
populations (see Figure 1). Only by comparison with other populations can prolonged clearance, an important
early warning sign of resistance to artemisinin derivatives, be identified. To address this need, WWARN has
developed the Parasite Clearance Estimator (PCE). Our aim is to provide the community with an accurate and
consistent method of clearance estimation. PCE uses a new approach to identify the lag phase, clean the data and
fit the best model available to estimate parasite clearance. Several measures of parasite clearance are calculated:
clearance rate constant, slope half-life, PC50, PC90, PC95 and PC99 (see Glossary).
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Figure 1: Stylised graphs showing the distribution of parasite clearance half lives for two populations: population
B shows evidence of prolonged clearance, when compared to population A.
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2 Methods

WWARN's PCE estimates several measures of parasite clearance for each individual patient, based on the linear
part of the loge parasitaemia-time profile. The tool also identifies lag phase, tail and outlier observations. See
Glossary for explanation of terms.

Figure 2 illustrates howparasite clearance estimatesmay be affected by these factors, underlining the importance
of a consistent, reliable method to identify and accommodate them.
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Figure 2: Stylised graph showing the effect of lag phase and tail exclusion on the calculation of the clearance rate
constant.

The parasite clearance measures are estimated by a four-stage process:

1. Data cleaning: data relating to the outliers and the tail are removed.

2. Model fitting: the curve of loge parasite count versus time is described mathematically by a polynomial
model. Tobit regression models are used to account for parasitaemias below the level of detection. For
details of tobit regression see Tobin, J. (1958). "Estimation of relationships of limited dependent variables."
Econometrica 26: 24-36.

3. Lag phase identification from the mathematical model.

4. Clearance rate estimation: if a lag phase is not identified, the clearance rate constant is estimated as the
absolute value of the slope of the linear regression model fitted to all data. If a lag phase is identified, the
clearance rate constant is estimated as the absolute value of the slope from the linear part of the predicted
profile.
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3 Summary of results

The limit of detection for this report was 40 parasites/microlitre.

3.1 Individual data profiles

Measure Number of profiles
In dataset 20
Analysed 20
With lag phase detected 5
With tail detected 0
Profiles with outliers removed 0

3.2 Data profiles not analysed

Reason for exclusion Number of profiles Profile ID
Too few data points 0
Parasitaemia too low 0
Zero replaced and last positive parasitaemia
exceeds 1000 and the zero is not informative

0

No zero replaced and last positive para-
sitaemia > 1000

0
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3.3 Estimated clearance rate constant

Summary of clearance rate constant (/hour)

Statistic value
Median 0.2102
Range* (0.106,0.3157)
IQR** (0.1763,0.2436)

*Range = (minimum, maximum)

**IQR = Inter Quartile Range; (25th centile, 75th centile)

Clearance rate constant distribution

Clearance rate (/hour)* N % Cumulative %
0.00 to 0.05 2 10.00 10.00
0.05 to 0.10 7 35.00 45.00
0.10 to 0.15 7 35.00 80.00
0.15 to 0.20 3 15.00 95.00
0.20 to 0.25 1 5.00 100.00

*each interval includes the left-hand side value and does not include the right-hand side value
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Figure 3: Distribution of clearance rate constant
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3.4 Slope half life (hours)

Summary of slope half life

Statistic value
Median 3.299
Range* (2.195,6.537)
IQR** (2.846,3.945)

*Range = (minimum, maximum)
**IQR = Inter Quartile Range; (25th centile, 75th centile)

Slope half life distribution

Slope half life (hours)* N % Cumulative %
0 to 3 7 35 35
3 to 4 8 40 75
4 to 5 4 20 95
5 to 6 0 0 95
6 to 7 1 5 100

*each interval includes the left-hand value and excludes the right-hand value

Distribution of slope half life
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Figure 4: Distribution of slope half life
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3.5 Duration of lag phase

Summary of individual patient lag phase (hours)

Statistic
Number of profiles with lag phase 5
Duration of lag phase (hours)
Median 19.58
Range* (4.17,20.17)
IQR** (7.92,20)

*Range = (minimum, maximum)
**IQR = Inter Quartile Range; (25th centile, 75th centile)

Summary of time to clear 50%, 90%, 95% and 99% of parasitaemia (hours)

Statistic
Median Range* IQR**

PC50 6.396 (0.03271,33.38) (4.774,9.877)
PC90 13.06 (7.184,41.71) (11.13,20.69)
PC95 16.47 (10.04,45.3) (13.8,25.58)
PC99 24.31 (15.16,53.63) (21.14,36.34)

*Range = (minimum, maximum)
**IQR = Inter Quartile Range; (25th centile, 75th centile)
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4 Explanation of output

Two .CSV files with estimation results are provided. Tables 1 and 2 provide file column definitions. Figures are provided as
.pdf files.

Table 1: Results file Estimates short.csv column definitions
Name Description Coding/remarks
Id Patient id As given by investigator
Estimation summary Indication of whether clearance estimation was

successful
0 = lag estimation attempted
1 = no lag estimation attempted
2 = no estimation

Excluded observations Indication if there were any data-points excluded
from estimation

0 = all points included
1 = outlier detected
2 = tail detected
3 = both tail and outlier detected

No Fit Reason for not fitting a model 1 = Not enough data points
2 = First parasitaemia < 1000
3 = Last positive parasitaemia > 1000

Tlag Duration of lag phase in hours
Clearance rate constant Estimated clearance rate constant (K) (1/hours) Clearance rate constant = minus

slope of the final model after exclu-
sion of outliers, lag phase and tail.

SE clearance Standard error of clearance rate constant
Intercept tlag Intercept at time = Tlag
Slope half life Estimated time in hours for parasitaemia to de-

crease by half
R2 R2 statistic from the linear (or tobit) regression

on datapoints used to estimate clearance (i.e. lag
phase and tail are excluded) and excluding mea-
surements below the level of detection.

PC50 Estimated time in hours for parasitaemia to re-
duce by 50% of initial value

PC90 Estimated time in hours for parasitaemia to re-
duce by 90% of initial value

PC95 Estimated time in hours for parasitaemia to re-
duce by 95% of initial value

PC99 Estimated time in hours for parasitaemia to re-
duce by 99% of initial value
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Table 2: Definition of columns in results file Estimates.csv
Name Description Coding/remarks
Id Patient id As given by investigator
Time Time of measurement in hours As given by investigator
Para Measured parasitaemia (per microliter As given by investigator
Lpara loge measured parasitaemia Calculated from the investigator val-

ues
Detect Detection limit used As given by investigator
Outlier Outlier/tail detection 0 = data is included (no outlier de-

tected)
1 = extreme value
2 = outlier
3 = tail
4 = recurrence episode
5 = final sequence of zeros

Estimation summary Indication of whether clearance estimation was
successful

0 = lag estimation attempted
1 = no lag estimation attempted
2 = no estimation

No Fit Reason for not fitting a model 1 = Not enough data points
2 = First parasitaemia < 1000
3 = Last positive parasitaemia > 1000

Tlag Duration of lag phase in hours
Clearance rate constant Estimated clearance rate constant (K) (1/hours) Clearance rate constant = - slope of

the final model after exclusion of out-
liers, lag phase and tail.

SE clearance Standard error of clearance rate constant
Intercept tlag Intercept at time = Tlag
Slope half life Estimated time in hours it takes for the para-

sitaemia to decrease by half (50%)
R2 R2 statistic from the linear (or tobit) regression

on datapoints used to estimate clearance (i.e. lag
phase and tail are excluded) and excluding mea-
surements below the level of detection.

PC50 Estimated time in hours for parasitaemia to be re-
duced by 50% of its initial value

PC90 Estimated time in hours for parasitaemia to be re-
duced by 90% of its initial value

PC95 Estimated time in hours for parasitaemia to be re-
duced by 95% of its initial value

PC99 Estimated time in hours for parasitaemia to be re-
duced by 99% of its initial value

Predicted Predicted log parasitaemia from the final model
(excluding tail and lag-phase if identified)

Linear slope Slope of the linear regression or tobit linear re-
gressionmodel after exclusion of tails and outliers
but not measurements in the lag phase.

SE linear slope Standard error of Linear slope
Intercept linear Intercept of the linear regression or tobit linear re-

gressionmodel after exclusion of tails and outliers
but not measurements in the lag phase.

R2 linear R2 statistic from linear regression; measurements
below detection limit are excluded

Predicted linear Predicted log parasitaemia from the linear regres-
sion model or tobit linear regression model
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WorldWide Antimalarial Resistance Network (WWARN)
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A Parasite clearance estimation for individual patient

The limit of detection for this report was 40 parasites/microlitre. The individual patient parasite clearance estimation charts
use these colours:

• measurements during the lag phase

• measurements used in estimation of clearance rate

• outliers excluded from calculations

• measurements below the level of detection

- linear regression model (i.e. predicted log parasitaemia) used to derive clearance rate
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B Glossary

Definitions of terms used in relation to the Parasite Clearance Estimator.

Detection limit the thick blood smear is used for low parasite counts. The number of parasites (asexual forms only i.e.
trophozoites) are counted against the number of white blood cells (usually 200 or 500). The detection limit will depend
on the number of white blood cells (wbc) counted. To estimate parasitaemia per microlitre the following formula is
used:
Parasitaemia per microlitre = number of parasites per slide × white blood cell count / x
where x is the number of white cells counted
Ideally the wbc is measured by an automated cell counter or manually. If this is unavailable, the counts are assumed
to be 8,000/uL. For an assumed wbc of 8,000 for all patients, the detection limit is 40/uL (counting per 200 wbc), 16/uL
(counting per 500 wbc).

Negative parasite slide if no parasites are seen while the full number of white cells have been counted, the parasite count
is recorded as zero. This means that the count is below the limit of detection.

Outliers parasite counts which are not biologically possible or are highly unlikely based on other parasite measurements in
the same individual. These often result from transcription errors.

Lag phase the initial flatter part of the parasite clearance profile. Note: a lag phase is not observed in all profiles. For details
of the process by which the lag phase is estimated, see the documentation:
http://www.wwarn.org/research/parasite-clearance-estimator

Tail terminal part of the parasite clearance profile where parasitaemia remains close to the detection limit and does not
decrease over a number of measurements' time-points. Tails are not observed in all profiles.

Clearance rate constant the predominant portion of the parasitaemia clearance slope follows a first order process. There-
fore the fraction by which parasite count falls per unit time is constant. If parasitaemia at time t is given byPt = P0e

−Kt,
where P0 is the initial parasitaemia, then the parasite fractional reduction is equal to

Pt=1 − P0

P0
= e−K − 1.

The parameter K is the clearance rate constant and can be shown to be equal to the minus slope of the loge para-
sitaemia–time linear relationship (that is,K > 0). Parasitaemia declines according to the first order process:

Pt = P0e
−Kt

Taking loge of each side of the equation:
loge(Pt) = loge(P0)−Kt

Note: the clearance rate constant is calculated from the subset of data after the tail and lag phase are removed.

Slope half life the time needed for parasitaemia to reduce by half. This is a constant independent of the starting value of
parasitaemia since reduction in parasitaemia follows the first order process (after excluding tail and lag phase). Half
life is calculated with the formula

T1/2 = loge2/K = 0.692/K

where K is the clearance rate constant.

PCx time taken for parasitaemia to reduce by x% of the admission parasitaemia, based on the linear model fitted to the
part of the profile identified as having linear clearance. We provide values for PC50, PC90, PC95 and PC99. Since PCx is
estimated from the fittedmodel, in rare cases, when the intercept for the linearmodel ismuch lower then themeasured
initial parasitaemia, PC50 may not be estimable. Note: PC50 is equal to the slope half life only in the absence of a lag
phase and when the fitted value at the initial time point is equal to the initial parasitaemia.
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		id		 time		 count		 Lpara		 Detect		 Outlier		 Estimation_summary		 No_fit		 Tlag		 Clearance_rate_constant		 SE_clearance		 Intercept_tlag		 Slope_half_life		 PC50		 PC90		 PC95		 PC99		 Predicted		 Linear_slope		 SE_linear_slope		 Intercept_linear		 R2_linear		 Predicted_linear		

		1		 0		 8666		 9.06716260229985		 3.68862942285873		 0		 1		 0		 0		 0.245458898736518		 0.0410163734823648		 8.78086155776074		 2.82388287459885		 1.6574918982976		 8.21434488149994		 11.0382277560988		 17.5950807393011		 8.78086155776074		 0.245458898736518		 0.0410163734823648		 8.78086155776074		 1		 8.78086155776074

		1		 9.58		 371		 5.91620206260743		 NaN		 0		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 6.42936530786489		 NaN		 NaN		 NaN		 NaN		 6.42936530786489

		1		 21.67		 0		 3.68862942285873		 NaN		 0		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 3.46176722214039		 NaN		 NaN		 NaN		 NaN		 3.46176722214039

		2		 0		 33110		 10.4075906305413		 3.68862942285873		 0		 0		 0		 19.58		 0.154713008280643		 0.0246398793025408		 10.7280103719257		 4.48021267418319		 26.1312715007505		 36.5340031800069		 41.01421585419		 51.4169475334464		 NaN		 0.124241015314241		 0.616057252625546		 11.8089620277273		 -Inf		 11.8089620277273

		2		 6.83		 78045		 11.2650408623925		 NaN		 0		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 10.960395893131

		2		 19.58		 21330		 9.9678698114654		 NaN		 0		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 10.7280103719257		 NaN		 NaN		 NaN		 NaN		 9.37632294787443

		2		 30.58		 7782		 8.9595686535445		 NaN		 0		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 9.02616728083863		 NaN		 NaN		 NaN		 NaN		 8.00967177941778

		2		 42.83		 3199.5		 8.07074982657952		 NaN		 0		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 7.13093292940074		 NaN		 NaN		 NaN		 NaN		 6.48771934181832

		2		 54.5		 0		 3.68862942285873		 NaN		 0		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 5.03782669310112

		3		 0		 1055		 6.96129604591017		 3.68862942285873		 0		 1		 0		 0		 0.157850540618904		 0.142608739146314		 5.9321061217237		 4.39116127092272		 NaN		 8.06709412470063		 12.4582553956234		 22.6542161197601		 5.9321061217237		 0.157850540618904		 0.142608739146314		 5.9321061217237		 1		 5.9321061217237

		3		 3.58		 57		 4.04305126783455		 NaN		 0		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 5.36700118630802		 NaN		 NaN		 NaN		 NaN		 5.36700118630802

		3		 16.08		 0		 3.68862942285873		 NaN		 0		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 3.39386942857172		 NaN		 NaN		 NaN		 NaN		 3.39386942857172

		4		 0		 1161		 7.05703698169789		 3.68862942285873		 0		 1		 0		 0		 0.227524825752471		 0.100126619930649		 7.82241663574079		 3.0464683502891		 6.41040743478957		 13.484087887511		 16.5305562378001		 23.6042366905215		 7.82241663574079		 0.227524825752471		 0.100126619930649		 7.82241663574079		 1		 7.82241663574079

		4		 3.93		 2754		 7.9208096792886		 NaN		 0		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 6.92824407053358		 NaN		 NaN		 NaN		 NaN		 6.92824407053358

		4		 17.17		 0		 3.68862942285873		 NaN		 0		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 3.91581537757085		 NaN		 NaN		 NaN		 NaN		 3.91581537757085

		5		 0		 8409		 9.0370578398329		 3.68862942285873		 0		 1		 0		 0		 0.315716648229686		 0.0254942805356534		 9.21780875291798		 2.19547237830701		 2.7679822985111		 7.86571129525131		 10.0611836735583		 15.1589126702985		 9.21780875291798		 0.315716648229686		 0.0254942805356534		 9.21780875291798		 NaN		 9.21780875291798

		5		 5		 2680		 7.8935720735049		 NaN		 0		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 7.63922551176955		 NaN		 NaN		 NaN		 NaN		 7.63922551176955

		5		 17.28		 0		 3.68862942285873		 NaN		 0		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 3.762225071509		 NaN		 NaN		 NaN		 NaN		 3.762225071509

		6		 0		 4592		 8.4320709379994		 3.68862942285873		 0		 0		 0		 20		 0.193211754842216		 0.0401629261861267		 10.3246526999716		 3.58750005208532		 33.3828759261763		 41.712793087523		 45.3002931396084		 53.6302103009551		 NaN		 0.114963291678866		 0.715340913711197		 10.6134193895073		 -2686365822373338		 10.6134193895073

		6		 7.83		 33360		 10.4151128564727		 NaN		 0		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 9.71325681566175

		6		 20		 14432		 9.5772032423024		 NaN		 0		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 10.3246526999716		 NaN		 NaN		 NaN		 NaN		 8.31415355592995

		6		 31.5		 6601		 8.79497643168877		 NaN		 0		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 8.10271751928614		 NaN		 NaN		 NaN		 NaN		 6.992075701623

		6		 42.75		 287		 5.65948221575962		 NaN		 0		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 5.92908527731121		 NaN		 NaN		 NaN		 NaN		 5.69873867023575

		6		 55.5		 0		 3.68862942285873		 NaN		 0		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 4.23295670133021

		7		 0		 15239		 9.63161321028986		 3.68862942285873		 0		 0		 0		 7.92		 0.206507570191519		 0.0310717251436425		 11.763059367062		 3.35652189368703		 21.5979166725585		 29.391519158615		 32.748041052302		 40.5416435383584		 NaN		 0.155956584327128		 0.659277042778626		 11.4922422684757		 -9280480461799772		 11.4922422684757

		7		 7.92		 55110		 10.9170864668773		 NaN		 0		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 11.763059367062		 NaN		 NaN		 NaN		 NaN		 10.2570661206048

		7		 20		 35070		 10.4651013431342		 NaN		 0		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 9.2684479191485		 NaN		 NaN		 NaN		 NaN		 8.37311058193311

		7		 31.58		 858		 6.75460409948796		 NaN		 0		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 6.8770902563307		 NaN		 NaN		 NaN		 NaN		 6.56713333542497

		7		 42.67		 73.5		 4.29728540621879		 NaN		 0		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 4.58692130290674		 NaN		 NaN		 NaN		 NaN		 4.83757481523713

		7		 55.58		 0		 3.68862942285873		 NaN		 0		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 2.82417531157391

		8		 0		 18511		 9.8261204289597		 3.68862942285873		 0		 0		 0		 4.17		 0.159651540609712		 0.0380028254526243		 10.1325652048652		 4.34162537932803		 10.4310855657768		 20.5120275115146		 24.8536528908426		 34.9345948365803		 NaN		 0.165851647461288		 0.322636125661819		 10.5200547153274		 912301175308141		 10.5200547153274

		8		 4.17		 20651		 9.9355190233668		 NaN		 0		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 10.1325652048652		 NaN		 NaN		 NaN		 NaN		 9.82845334541383

		8		 15.67		 6527		 8.78370269863522		 NaN		 0		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 8.29657248785355		 NaN		 NaN		 NaN		 NaN		 7.92115939960902

		8		 28.17		 428		 6.0591231955818		 NaN		 0		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 6.30092823023215		 NaN		 NaN		 NaN		 NaN		 5.84801380634292

		8		 40.9		 0		 3.68862942285873		 NaN		 0		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 3.73672233416072

		9		 0		 1012		 6.91968384984741		 3.68862942285873		 0		 1		 0		 0		 0.140644522488466		 0.0948010585486255		 6.23113746810723		 4.92836242959116		 0.0327122502772415		 11.4760154373323		 16.4043778669235		 27.8476810539785		 6.23113746810723		 0.140644522488466		 0.0948010585486255		 6.23113746810723		 1		 6.23113746810723

		9		 9		 44		 3.78418963391826		 NaN		 0		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 4.96533676571104		 NaN		 NaN		 NaN		 NaN		 4.96533676571104

		9		 21.58		 0		 3.68862942285873		 NaN		 0		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 3.19602867280613		 NaN		 NaN		 NaN		 NaN		 3.19602867280613

		10		 0		 5792		 8.66423293406555		 3.68862942285873		 0		 1		 0		 0		 0.213823842295647		 0.499068370033285		 9.4086637995995		 3.24167395515021		 6.72318872703732		 14.2501225579652		 17.4917965131154		 25.0187303440434		 9.4086637995995		 0.213823842295647		 0.499068370033285		 9.4086637995995		 -Inf		 9.4086637995995

		10		 6.17		 8352		 9.03025631012242		 NaN		 0		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 8.08937069263537		 NaN		 NaN		 NaN		 NaN		 8.08937069263537

		10		 18.67		 224		 5.41164605185504		 NaN		 0		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 5.41657266393978		 NaN		 NaN		 NaN		 NaN		 5.41657266393978

		10		 29.83		 0		 3.68862942285873		 NaN		 0		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 3.03029858392037

		11		 0		 2730		 7.912056888179		 3.68862942285873		 0		 1		 0		 0		 0.106029574673774		 0.0369334569810287		 7.85839519010738		 6.53730039654108		 6.031199167363		 21.21034062281		 27.7476410193511		 42.9267824747982		 7.85839519010738		 0.106029574673774		 0.0369334569810287		 7.85839519010738		 -5981833983915.08		 7.85839519010738

		11		 3.22		 1722		 7.45124168498768		 NaN		 0		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 7.51697995965783		 NaN		 NaN		 NaN		 NaN		 7.51697995965783

		11		 16.75		 0		 NaN		 NaN		 1		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN

		11		 27.25		 147		 4.99043258677874		 NaN		 0		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 4.96908928024703		 NaN		 NaN		 NaN		 NaN		 4.96908928024703

		11		 39.92		 0		 3.68862942285873		 NaN		 0		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 3.62569456913031

		12		 0		 9353		 9.14345242643455		 3.68862942285873		 0		 1		 0		 0		 0.232154390517333		 0.508338963351461		 9.75774394371363		 2.98571644075021		 5.63176382288326		 12.5643827100283		 15.5500991507785		 22.4827180379235		 9.75774394371363		 0.232154390517333		 0.508338963351461		 9.75774394371363		 -Inf		 9.75774394371363

		12		 6.33		 9440		 9.15271125913955		 NaN		 0		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 8.28820665173892		 NaN		 NaN		 NaN		 NaN		 8.28820665173892

		12		 19		 174		 5.15905529921453		 NaN		 0		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 5.34681052388431		 NaN		 NaN		 NaN		 NaN		 5.34681052388431

		12		 30.5		 0		 3.68862942285873		 NaN		 0		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 2.67703503293498

		13		 0		 8362		 9.03145291191651		 3.68862942285873		 0		 1		 0		 0		 0.262439729571418		 0.491652870946663		 9.50816178307034		 2.64116710412673		 4.45761795908048		 10.5902180614446		 13.2313851655714		 19.3639852679355		 9.50816178307034		 0.262439729571418		 0.491652870946663		 9.50816178307034		 -787518827302206		 9.50816178307034

		13		 4.92		 7178		 8.87877607170755		 NaN		 0		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 8.21695831357897		 NaN		 NaN		 NaN		 NaN		 8.21695831357897

		13		 17.58		 111		 4.70953020131233		 NaN		 0		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 4.89447133720482		 NaN		 NaN		 NaN		 NaN		 4.89447133720482

		13		 29.08		 0		 3.68862942285873		 NaN		 0		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 1.87641444713352

		14		 0		 7120		 8.87066300440602		 3.68862942285873		 0		 1		 0		 0		 0.196014552816648		 0.356012500736757		 9.47408904502327		 3.53620264719995		 6.61467836212144		 14.8254866378701		 18.36168928507		 26.5724975608186		 9.47408904502327		 0.196014552816648		 0.356012500736757		 9.47408904502327		 -Inf		 9.47408904502327

		14		 6.33		 7200		 8.88183630500415		 NaN		 0		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 8.23331692569389		 NaN		 NaN		 NaN		 NaN		 8.23331692569389

		14		 19.58		 360		 5.88610403145016		 NaN		 0		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 5.63612410087331		 NaN		 NaN		 NaN		 NaN		 5.63612410087331

		14		 30.5		 0		 3.68862942285873		 NaN		 0		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 3.49564518411551

		15		 0		 26733		 10.1936540362808		 3.68862942285873		 0		 1		 0		 0		 0.259994236912277		 0.568599949822087		 11.1633961850564		 2.66600978849318		 6.39586995882767		 12.5861529879747		 15.2521627764679		 21.4424458056149		 11.1633961850564		 0.259994236912277		 0.568599949822087		 11.1633961850564		 646281887176978		 11.1633961850564

		15		 5.33		 41925		 10.6436375866914		 NaN		 0		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 9.777626902314		 NaN		 NaN		 NaN		 NaN		 9.777626902314

		15		 17.92		 1307		 7.17548971362422		 NaN		 0		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 6.50429945958844		 NaN		 NaN		 NaN		 NaN		 6.50429945958844

		15		 29.33		 0		 3.68862942285873		 NaN		 0		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 3.53776521641937

		16		 0		 11368		 9.33855766977694		 3.68862942285873		 0		 1		 0		 0		 0.258582648514494		 0.675570283112107		 9.96171929973792		 2.68056338869579		 5.09047617109217		 11.3145516134314		 13.9951150021272		 20.2191904444664		 9.96171929973792		 0.258582648514494		 0.675570283112107		 9.96171929973792		 -Inf		 9.96171929973792

		16		 8.17		 7203		 8.88225288488936		 NaN		 0		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 7.84909906137451		 NaN		 NaN		 NaN		 NaN		 7.84909906137451

		16		 20.33		 74		 4.30406509320417		 NaN		 0		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 4.70473405543826		 NaN		 NaN		 NaN		 NaN		 4.70473405543826

		16		 31.67		 0		 3.68862942285873		 NaN		 0		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 1.7724068212839

		17		 0		 24108		 10.0902990146029		 3.68862942285873		 0		 1		 0		 0		 0.242915834511471		 0.498871893382583		 9.5328914924963		 2.85344585277422		 0.558792961052961		 7.18428905384925		 10.0377349066235		 16.6632309994198		 9.5328914924963		 0.242915834511471		 0.498871893382583		 9.5328914924963		 1253200335169288		 9.5328914924963

		17		 4.5		 2009		 7.60539236481493		 NaN		 0		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 8.43977023719469		 NaN		 NaN		 NaN		 NaN		 8.43977023719469

		17		 16.67		 343		 5.83773044716594		 NaN		 0		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 5.48348453119008		 NaN		 NaN		 NaN		 NaN		 5.48348453119008

		17		 27.83		 0		 3.68862942285873		 NaN		 0		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 2.77254381804207

		18		 0		 7565		 8.93128762622246		 3.68862942285873		 0		 1		 0		 0		 0.195603939285837		 0.691786748928116		 10.0616906976028		 3.54362587527977		 9.32266629495393		 17.5507107725359		 21.0943366478156		 29.3223811253975		 10.0616906976028		 0.195603939285837		 0.691786748928116		 10.0616906976028		 -Inf		 10.0616906976028

		18		 9.08		 14022		 9.5483828037669		 NaN		 0		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 8.2856069288874		 NaN		 NaN		 NaN		 NaN		 8.2856069288874

		18		 21.83		 615		 6.42162226780652		 NaN		 0		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 5.79165670299298		 NaN		 NaN		 NaN		 NaN		 5.79165670299298

		18		 33.08		 0		 3.68862942285873		 NaN		 0		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 3.59111238602732

		19		 0		 14210		 9.56170122109115		 3.68862942285873		 0		 0		 0		 20.17		 0.181822882709417		 0.00906869027322454		 10.7179140811781		 3.81221092874052		 30.3412172477352		 39.1928969068144		 43.0051078355549		 51.8567874946342		 NaN		 0.107634641080629		 0.0279243498156491		 11.2775291871704		 3933420454911394		 11.2775291871704

		19		 7.17		 67920		 11.1260858209852		 NaN		 0		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 10.5057888106223

		19		 20.17		 27895		 10.2362027402796		 NaN		 0		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 10.7179140811781		 NaN		 NaN		 NaN		 NaN		 9.1065384765741

		19		 31.17		 7910		 8.9758830607617		 NaN		 0		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 8.71786237137456		 NaN		 NaN		 NaN		 NaN		 7.92255742468719

		19		 43.83		 735		 6.59987049921284		 NaN		 0		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 6.41598467627335		 NaN		 NaN		 NaN		 NaN		 6.55990286860643

		19		 54.83		 70		 4.24849524204936		 NaN		 0		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 4.41593296646976		 NaN		 NaN		 NaN		 NaN		 5.37592181671951

		20		 0		 14994		 9.615405400063		 3.68862942285873		 0		 1		 0		 0		 0.227386658996821		 0.465778406706703		 10.1850279144597		 3.04831947317382		 5.55340273931522		 12.6313813662698		 15.6797008394436		 22.7576794663981		 10.1850279144597		 0.227386658996821		 0.465778406706703		 10.1850279144597		 1217289226629664		 10.1850279144597

		20		 8.15		 9741		 9.18409906077096		 NaN		 0		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 8.33182664363565		 NaN		 NaN		 NaN		 NaN		 8.33182664363565

		20		 21.75		 153		 5.03043792139244		 NaN		 0		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 5.2393680812789		 NaN		 NaN		 NaN		 NaN		 5.2393680812789

		20		 32.58		 0		 3.68862942285873		 NaN		 0		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 NaN		 2.77677056434333




		id		 Estimation_summary		 Excluded_observations		 No_fit		 Tlag		 Clearance_rate_constant		 SE_clearance		 Intercept_tlag 		 Slope_half_life		 PC50		 PC90		 PC95		 PC99		

		1		 1		 0		 0		 0		 0.245458898736518		 0.0410163734823648		 8.78086155776074		 2.82388287459885		 1.6574918982976		 8.21434488149994		 11.0382277560988		 17.5950807393011

		2		 0		 0		 0		 19.58		 0.154713008280643		 0.0246398793025408		 10.7280103719257		 4.48021267418319		 26.1312715007505		 36.5340031800069		 41.01421585419		 51.4169475334464

		3		 1		 0		 0		 0		 0.157850540618904		 0.142608739146314		 5.9321061217237		 4.39116127092272		 NaN		 8.06709412470063		 12.4582553956234		 22.6542161197601

		4		 1		 0		 0		 0		 0.227524825752471		 0.100126619930649		 7.82241663574079		 3.0464683502891		 6.41040743478957		 13.484087887511		 16.5305562378001		 23.6042366905215

		5		 1		 0		 0		 0		 0.315716648229686		 0.0254942805356534		 9.21780875291798		 2.19547237830701		 2.7679822985111		 7.86571129525131		 10.0611836735583		 15.1589126702985

		6		 0		 0		 0		 20		 0.193211754842216		 0.0401629261861267		 10.3246526999716		 3.58750005208532		 33.3828759261763		 41.712793087523		 45.3002931396084		 53.6302103009551

		7		 0		 0		 0		 7.92		 0.206507570191519		 0.0310717251436425		 11.763059367062		 3.35652189368703		 21.5979166725585		 29.391519158615		 32.748041052302		 40.5416435383584

		8		 0		 0		 0		 4.17		 0.159651540609712		 0.0380028254526243		 10.1325652048652		 4.34162537932803		 10.4310855657768		 20.5120275115146		 24.8536528908426		 34.9345948365803

		9		 1		 0		 0		 0		 0.140644522488466		 0.0948010585486255		 6.23113746810723		 4.92836242959116		 0.0327122502772415		 11.4760154373323		 16.4043778669235		 27.8476810539785

		10		 1		 0		 0		 0		 0.213823842295647		 0.499068370033285		 9.4086637995995		 3.24167395515021		 6.72318872703732		 14.2501225579652		 17.4917965131154		 25.0187303440434

		11		 1		 0		 0		 0		 0.106029574673774		 0.0369334569810287		 7.85839519010738		 6.53730039654108		 6.031199167363		 21.21034062281		 27.7476410193511		 42.9267824747982

		12		 1		 0		 0		 0		 0.232154390517333		 0.508338963351461		 9.75774394371363		 2.98571644075021		 5.63176382288326		 12.5643827100283		 15.5500991507785		 22.4827180379235

		13		 1		 0		 0		 0		 0.262439729571418		 0.491652870946663		 9.50816178307034		 2.64116710412673		 4.45761795908048		 10.5902180614446		 13.2313851655714		 19.3639852679355

		14		 1		 0		 0		 0		 0.196014552816648		 0.356012500736757		 9.47408904502327		 3.53620264719995		 6.61467836212144		 14.8254866378701		 18.36168928507		 26.5724975608186

		15		 1		 0		 0		 0		 0.259994236912277		 0.568599949822087		 11.1633961850564		 2.66600978849318		 6.39586995882767		 12.5861529879747		 15.2521627764679		 21.4424458056149

		16		 1		 0		 0		 0		 0.258582648514494		 0.675570283112107		 9.96171929973792		 2.68056338869579		 5.09047617109217		 11.3145516134314		 13.9951150021272		 20.2191904444664

		17		 1		 0		 0		 0		 0.242915834511471		 0.498871893382583		 9.5328914924963		 2.85344585277422		 0.558792961052961		 7.18428905384925		 10.0377349066235		 16.6632309994198

		18		 1		 0		 0		 0		 0.195603939285837		 0.691786748928116		 10.0616906976028		 3.54362587527977		 9.32266629495393		 17.5507107725359		 21.0943366478156		 29.3223811253975

		19		 0		 0		 0		 20.17		 0.181822882709417		 0.00906869027322454		 10.7179140811781		 3.81221092874052		 30.3412172477352		 39.1928969068144		 43.0051078355549		 51.8567874946342

		20		 1		 0		 0		 0		 0.227386658996821		 0.465778406706703		 10.1850279144597		 3.04831947317382		 5.55340273931522		 12.6313813662698		 15.6797008394436		 22.7576794663981



