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Development of an LC — MS/MS method for determining posaconazole concentration in

dried blood spot samples and its application in therapeutic drug monitoring
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Abstract; Objective
tandem mass spectrometry ( LC — MS/MS) method for determining the

To develop and validate a liquid chromatography

concentration of posaconazole in dried blood spot ( DBS) samples,
providing a feasible reference for the application of the dried blood spot
method and the clinical practice of posaconazole therapeutic drug

monitoring (TDM). Methods DBS samples were obtained by dropping



1574

v T R 25 PR gk R

a2 H I 2026 4E6 H (KA 457 1)

whole blood samples containing posaconazole onto Whatman 903® cards and drying them. The sample processing
procedure involved cutting out a round hole with a diameter of 3 mm to obtain the analytical sample. The sample was
extracted by adding 0.2% formic acid — 50% acetonitrile ( containing an internal standard of 0.50 pg + ml™'),
followed by sonication and centrifugation. The supernatant was directly injected for detection. LC — MS/MS was used
for determination. The Phonomenex Kinetex XB — C,4 column was selected as the chromatographic column, and gradient
elution was used for separation. The mass spectrometry detection mode was positive ion multiple reaction monitoring.
The monitored ion pairs for the analyte posaconazole and the internal standard D5 — posaconazole were 701. 3—614. 4
and 705.3 —618. 4, respectively. Full method validation was conducted in accordance with ICH Guideline M10
( Bioanalytical Method Validation and Study Sample Analysis), covering selectivity, specificity, linearity, carryover,
accuracy, precision, extraction recovery, matrix effect, analyte stability, together with DBS — specific validation
parameters including hematocrit ( Het) impact, spotting volume effect and spot homogeneity. In addition, the
developed DBS method was applied to the detection of clinical TDM samples of posaconazole and compared with the
The LC — MS/MS method for the

“'), without the

plasma method, and the consistency of the two methods was evaluated. Results
determination of posaconazole in DBS had good selectivity and linearity (0.10 —10.00 wg * ml
influence of cross — talk and carry — over. The recovery rate of the analyte during the sample processing was in the range
of 70.67% —75.66%. The intra — batch accuracy and precision were in the ranges of —12.18% - —0.86% and 3. 05% -
8.75% , respectively, and the inter — baich accuracy and precision were in the ranges of —4.21% -3.49% and
8.57% —12.21% , respectively. For the matrix effect tested with six blank whole blood samples from different sources,
the accuracy was within +15% and the precision was all <15%. The stability results showed that posaconazole was
stable for at least 3, 3, 14, 30, and 90 days at room temperature (20 =25 °C), 37 °C, 4 C -20 C, and -70 C
in DBS samples, respectively. The results of Bland — Altman and Passing — Bablok analyses of 78 clinically verified
samples showed that there was a good correlation between the determination results of posaconazole in dried blood spots
(DBS) and plasma. However, there was a significant deviation (P <0.001). The determination results in DBS were
lower than those in plasma ( average difference =0.33 pg + ml™'), and this was more significant in cases with low
hematocrit (Hect). Conclusion A straightforward and practical LC — MS/MS method was successfully developed and
fully validated for posaconazole quantitation in DBS samples. This method requires a minimal blood volume ( minimum
10 L whole blood) , features a short analytical runtime (2. 00 min per injection) and facilitates streamlined laboratory
operation with robust practicability, which can serve as a convenient alternative analytical strategy for routine clinical
TDM of posaconazole.

Key words: posaconazole ; dried blood spot method ; therapeutic drug monitoring; liquid chromatography — tandem mass
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Table 1 Precision and recovery of posaconazole in dried blood spot samples

Inter — batch (n=5)

Intra — batch (n=15)

Extraction
Concentration
Ttem -1 Concentration RSD RE Concentration RSD RE recovery
(pg-mL™") _
(Mg'mL’I,its) (% ) (%) (p,g-mL’l,fvts) (%) (%) (% ,%£s)
LLOQ 0.10 9.91x107% £8.67x10°*  8.75 -0.86 9.58x107%+8.82x107* 9.21 -4.21 /
QCL 0.30 2.84x1072+£1.89x10°2 6.64 -5.28 0.30 +3. 66 x 10 =2 12.21 -0.01 75.08 £6.30
QCM 1.50 1.32 £0.04 3.05 -12.18 1.39 +0. 12 8.57 -7.58 70.67 £2.74
QCH 8.00 7.41 £0.30 4.07 -7.32 8.28 +0.82 9.97 3.49 75. 66 +4. 64

LLOQ: Lower limit of quantitation , QCL: Low quality control, QCM : Medium quality control, QCH:High quality control, RSD:

RE . Relative error.

Relative standard deviation
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Figure 1  Typical chromatogram of posaconazole in dried blood spot samples

A Control blank; B: Control blank with internal standard; C: Lower limit of quantitation; D Patient sample (Left: posaconazole; Right: D5 — posaconazole).

0.15 55.20 56.27 57.90 64.83 66.57 Accuracy(%)
115 e

QCL

55

Hct

Accuracy(%)
116 o

QCH

49

10 20 30 40 50

Spot Volume/uL
2 AN[AIZL A0 AR A SRR AR R I FRMETE T IMLREAE A QCL Al QCH 8- Xt JBE 43 A 44
Figure 2  The average accuracy distribution heat map of posaconazole in dried blood spot samples at QCL and QCH concentrations under

different Het and spotting volumes

Hct: Hematocrit.
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A, lﬁJ/ﬁmﬂl 0 Bk e AL 1) 85 7 1 L S A R I A
A%, K [ Passing — bablok #1 Bland — Altman X ¥ Fj J5
AT 25 R A TR DR 53 A — B PEM, Passing —
bablok [F]JH 5 F2H y =8.25 x 10 'x +3.30 x 10, 4}
I 95% F (5 X []:0. 760 ~ 0. 885, FHF 1 95% & (%
X [E]: — 0.0503 ~ 0.0700, £ ¥4 BF ¢ Bl W f 2
(P>0.05),[IHE WE 3, Bland — Altman —Z{ k4>
Brah R o DBS MK & 45 RV ERH
-0.334 pg - mL™", 3 2 F 95% H 5 X [
-0.457 ~ —=0.211 pg + mL™", R4 96.2% (75 i/
78 1)) BIREAS I 5E 25 S AE 95 % B AE XAl N, (Hi% B 15

R2 JETTIMLA (DBS) BT R AS B IE R AR ZL 40 i AR
Table 2 Validation of special parameters based on dried blood spot (DBS) analysis ( Spotting volume and Het)

QCL(0.30 pg - mL™")

QCH(8.00 pg - mL™")

Spotting volume

Het(L/L) (ul) Average conc Accuracy Precision Average conc Accuracy Precision
(ng-mL1) (%) (%) (pg-ml) (%) (%)
0.15 10 1.66 x10 7! 55.22 4.39 3.90 48.71 7. 14
20 1.69 10! 56.22 12.03 3.92 48.96 7.35
30 1.74 x10"! 57.89 5.32 3.88 48.54 13.31
40 1.94 x107" 64.78 10.72 4.99 62.38 3.78
50 1.99 x 10! 66. 44 11. 80 6.26 78.29 4.69
0.30 10 2.16 x107! 72.11 3.71 6.33 79.08 10. 42
20 2.28 x107! 75. 89 1.73 6.44 80. 46 0.78
30 2.51x107! 83.56 13.76 6.70 83.71 0.98
40 2.48 x107! 82. 67 8.45 6. 62 82.79 3.70
50 2.65x107! 88.33 6.23 8.55 106. 83 3.74
0. 40 10 2.84 x107" 94.78 4.13 6.36 79. 46 5.89
20 3.20x10"! 106. 67 4.33 7. 60 94. 96 6.38
30 3.23x10"! 107. 67 12.79 7.46 93.21 12.42
40 3.38 x10 7! 112.56 6.42 8.53 106. 67 3.90
50 3.20x10 ! 106. 56 5.16 8.54 106. 71 4.86
0.50 10 2.97x10 7! 99. 00 7.84 7.39 92.42 2.16
20 2.96 x10 ! 98.78 7.23 7.73 96. 63 12.33
30 3.26 x10 7! 108. 78 2.66 7.82 97.79 13. 60
40 3.41x107! 113.56 3.67 7.80 97.50 3.23
50 3.44 x107! 114.78 9.57 8.59 107. 42 1.94
0. 60 10 2.87 x107! 95.56 9.54 8. 11 101. 38 4.44
20 3.24x107! 108. 11 4.63 8.17 102. 17 8.34
30 3.32x10°! 110. 56 5.45 8. 11 101. 38 3.56
40 3.39x10°! 113.11 4.06 8.44 105. 50 1.98
50 3.33x10"! 111.11 8.87 9.31 116. 42 5.04
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