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The effects of transport by pneumatic tube system on coagulation tests

in Phrae Hospital

Prasert Chantanaskulwong, M.S.* Tanawatchai Suriya, B.Sc.* Churairat Thungngoen, B.Sc.*

Abstract

Background:  Pneumatic Tube System (PTS) reduces the time required to deliver and ease the
workload of the ward staff. Therefore, the study in the impact on the laboratory test
values in each location of the PTS which is important. Delivery speed, the distance of the
air duct and the different environmental factors between the delivery station and the
receiving station can affect the specimen. Previously, it was suggested that delivery of
specimens via the PTS may have an effect on coagulation tests. This study compares and
verifies the effect on blood coagulation tests for clarity in determining delivery
guidelines.

Objective: To study the effect in delivery of air transport specimens on coagulation tests in Phrae
Hospital. Compared with deliveries by delivery personnel. From the emergency
department which has the shortest air pipe distance and from the female medicine ward
2, which has the longest airway distance.

Study design: We used 114 specimens of the emergency department, 5 specimens from out patient
department and 44 specimens from Internal Medicine Section, with blood coagulation
tests orders. Between January and February 2020, a total of 163 specimens. By drawing
blood from the veins divided into 2 tubes, 3.2% Sodium citrate. Group 1 delivered by the
PTS. Group 2 delivered by the delivery staff of the blood collection unit. Delivered to the
Hematology and Microscopic Laboratory. Plasma separation at a speed of 3000 rpm for
10 minutes and blood coagulation tests PT, INR and a-PTT were determined. Both
samples examined the integrity of the CBC with an automated cell counter machine.

Results: The average velocity of the air duct system is 3.43 meters per second (1.66-3.76). The
longest air duct distance is at the female medicine ward 2, which is 188 meters with an
average delivery speed of 3.68 meters per second (3.62-3.76). The shortest air duct
distance is the emergency department, which is 68 meters with an average delivery
speed of 1.74 meters per second (1.66-1.84). Blood coagulation test values from both
groups were not significantly different at p=0.5-0.7.

Conclusion: Blood delivery with the Phrae Hospital air transport system with a distance of 68-188
meters at the shuttle speed between 1.66-3.76 meters per minute and does not affect
the PT and a-PTT coagulation values.

Keywords: Hospital pneumatic tube system, Prothrombin time, Partial thromboplastin time

* Department of Medical Technology and Clinical pathology, Phrae Hospital
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Transport List

Send ID | Carrier| From | Send Name To Receive Name Adr Destination Init Start End Date Runtime | Fulltime
2103 9|MEDW 1 1|LAB 102 | Hematology 02:02:23| 02:02:23( 02:03:05 25.11.201900:00:42 |D0:00:42
2104 1|LAB 9| MED W.1 9|MED W.1 02:05:17 | 02:05:17 | 02:06:00 [25.11.2019 00:00:43 | 00:00:43
2105 5| Surgery 1|LAB 101 | LAB Chemical 04:34:57 | D4:34:57 | 04:35:35(25.11.201900:00:38 |0D0:00:38
2106 5| Surgery 1|LAB 102 | Hematology 04:35:43 | 04:35:43( D4:36:21(25.11.201900:00:38 |D0:00-38
2107 1|LAB 5| Surgery 5| Surgery 04:39:03| 04:39:03| 04:39:40[25.11.2019 00:00:37 |00:00:37
2108 1|LAB S| Surgery 5| Surgery 04:39:20| 04:39:40| 04:40:19(25.11.201400:00:39 |00:00:59
2109 4 [ Pharmacy 6|ICU 6/ICU 05:11:53| 05:11:53| 05:12:39(25.11.2019 00:00:46 |0D0:00:46
2110 6|ICU 4| Pharmacy 4 | Pharmacy 05:13:38| 05:13:38| 05:14:21(25.11.201400:00:43 | 00:00:43
2111 9|MEDW.1 1|LAB 102 | Hematology 06:06:24 | 06:06:24 | 06:07:09 [25.11.201400:00:45 |00:00:45
2112 9|MEDW.1 1|LAB 102 | Hematology 06:07:12) 06:07:13| 06:07:54 [25.11.2019 00:00:41 | 00:00:42
2113 9|MEDW.1 1|LAB 101 | LAB Chemical 06:07:23| 06:07:54| 06:08:35(25.11.201900:00:41 |00:01:12
2114 1|LAB 9| MED W.1 9| MED W.1 06:15:39| 06:15:39( 06:16:21[25.11.2019 00:00:42 | 00:00:42
2115 1|LAB 9| MED W.1 9|MED W.1 06:16:16| 06:16:21| 06:17:05[25.11.201900:00:44 |00:00:49
2116 9|MEDW.1 1|LAB 102 | Hematology 06:33:20| 06:33:20( 06:34:01(25.11.201900:00:41 |00:00:41
2117 5| Surgery 1|LAB 101 | LAB Chemical 06:44:41| 06:44:41| 06:45:20 (25.11.201900:00:39 | 00:00:39
2118 1|LAB 9|MED W.1 9|MED W.1 06:47:49| D6:47-49( 06:48:32 (25.11.201900:00:43 |00:00:43
2119 1|LAB 5| Surgery 5| Surgery 06:45:15| D6:45:32( 06:49:12(25.11.201900:00:40 |D0:00:57
2120 7|MED M1 1|LAB 101 | LAB Chemical 06:53:29| D6:53:30| 06:54:11[25.11.201900:00:41 |00:00:42
2 7|MED M1 1|LAB 102 | Hematology 06:54:08| 06:54:11| 06:54:51(25.11.201900:00:40 |0D0:00:43
2122 9|MEDW 1 1|LAB 101 | LAB Chemical 06:54:44 | D6:54:51| 06:55:33 [25.11.201900:00:42 |D0:00:49
2123 9(MEDW.1 1|LAB 101 | LAB Chemical 07-00:36| 07-00:36( 07:01:19|25.11.201900:00:43 |D0:00:43
2124 9|MEDW.1 1|LAB 102 | Hematology 07:05:05| 07:05:05| 07:05:48 [25.11.2014 00:00:43 |00:00:43
2125 1|LAB 7|MED M1 7|MED M1 07:08:56| 07-08:56( 07:09:37 [25.11.2014 00:00:41 00:00:41
2126 1|LAB 7|MED M.1 7|MED M1 07:09:15| 07:09:37 | 07:10:19 [25.11.2014 00:00:42 | 00:01:04
2127 1|LAB 9| MED W.1 9| MED W.1 07:09:54| 07:10:19| O7:11:04[25.11.2019 00:00:45 | 00:01:10
2128 1|LAB 9| MED W.1 9|MED W.1 07:10:37 | 07:11:04| O7:11:47(25.11.201400:00:43 |00:01:10
2129 1|LAB 9| MED W.1 9|MED W.1 07:11:33| O7:11:47| 07:12:31(25.11.201900:00:44 |0D0:00:58
2130 3|OPD LAB 1|LAB 101 | LAB Chemical 07:41:27 | 07:41:27| O7:42:08 [25.11.2019 00:00:41 | 00:00:41
2131 2|ER 1|LAB 101 | LAB Chemical 07:41:43| 07:42:08| 07:42:39(25.11.201900:00:31 |00:00:56
2132 8|MED M2 1|LAB 101 | LAB Chemical 07:45:03| 07-45:03( O7:48:45(25.11.201900:00:42 |D0:00:42
2133 &|MED M.2 1|LAB 102 | Hematology 07:50:19| 07:50:19| O07:51:01[25.11.2019 00:00:42 | 00:00:42
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szuUeauvudIiudsdinsianuidlae PTT ladumnmneiu (p-value 531379 0.5075 £
WviiddwndiofUsns (a1s19i 1, 0.787)

2, 3 uag 4) Answdedvaadan PT, INR way

A19197 1 NANISATIINITHTIFIVDUADALALAIFDRAIIULANAINTENINNTUNFINITEUUYIDALLAY
msthaslagdmimhdwesdindUregifimauazgnidu lssmeruiauns (Anusiszuuvioauiade

1.74 WRSHBIUNT, STUTNG 68 LUAT)

PradamnesEuuYyieay Wdalaeennunnungs

PTS Manual P Value
(Means) N=114 (Means) N=114
PT (sec) 13.06 13.08 0.787
INR (ratio) 1.125 1.122 0.606
APTT (sec) 26.24 26.07 0.513

A191971 2 NANITATIDNITHIIFIVDUADALALANFDRAIULANAINTLNINNNITUNFINIITEUUTDALLAE
nmshdslagdminidwewnundUisusnigund nguenudUisusn lssmeruiauns (aausa

SYUUYIDANRAY 3.68 WASADIUI, SLeEN1g 145 LUAS)

1dam9sEUUYioay G RNGRIGRVIRTRER

PTS Manual P Value
(Means) N=5 (Means) N=5
PT (sec) 10.48 10.64 0.282
INR (ratio) 0.892 0.908 0.282
APTT (sec) 26.42 25.34 0.340

A1519% 3 WANTIINTIINITHIIFIVDURDALAZAIATAAIIULANAINTLIINNITUIAINNTEUUTDALLAY
nsirdalaedmiimhdsweaegUivengsnssuvd 2 nguaUMTneIUIaEUIge1YINIIY

TSINGIUIALNT (ANILSITLUUVIDANLRAY 3.68 LWUATHDIUN, Sreen1e 188 LUnI)

YIFIN19TEUUYIOAN YA AYLIINUNNUNEAS

PTS Manual P Value
(Means) N=44 (Means) N=44
PT (sec) 20.85 20.48 0.566
INR (ratio) 1.83 1.79 0.560
APTT (sec) 32.59 33.78 0.563
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A1519% 4 HANTITNTIANISTLIPIVDUEDALAZAAAAIIULANAINTLII NN TUIAINNTEUUTIDALLAY

nsthddlaaavinitndauaddsaneuiawng (ANUSISEUUTIDaNRAY 3.43 WASHOIUIT)

PradamnesEuuYvieay Widalaeennunnungs

PTS Manual P Value
(Means) N=163 (Means) N=163

PT (sec) 15.09 14.99 0.549
INR (ratio) 1.31 1.30 0.507
APTT (sec) 27.96 28.13 0.768
391504

szuvvisanvuds (PTS) legnunanly AnwinansznuveInsindsddingacie
Iuijqwgq‘uqauqﬂ%ULﬁ@ﬂgquag@gﬂmaq izuuﬁaauﬁiamim’smﬁmﬁam (Compkete
Wntdfivhddsdensanazifieanszaziian Blood Count, CBCQ)  ldvasa K3-EDTA
Ye3Aden Tz iaiesufiAntg agnsls WU 75 918 wazA1  nswdsdivesidenld
& o ULAE S 189IUNS B NS T 98 9 naen 3.2% sodium citrate 91U 25 518 Tu
danTIressuUTieauiinansEnusedsdmsia uHungaguen, ICU wagingiae amnaniaves
neiesUjuRnisumlidaidenunn nszadn 5 was  siedunil ludleuliquien U
AnA72 Hemolysis Tudedensna annandives 2017 wuin - msddAdensaanesEULYie
aszansluszuUnanIuas 4.2 asaaduld auldfinansenusaAInisnsiadiaden CBC
LAY I EEN19TENI199ASuAUgAd LAY 2,200 oI A1 MCHC, ROW uay PLT dau PT waz
was dwansynuliiinnnzdiaidenwasuan APTT laddinansgnu® n1s@nwdisuiiisy
wazsiniAnlunaendenilildansiuiden nanszny sedIn1InsIadaiien CBClu
wain” SraENNwBITEUUYIEaY AUSIVRY waen 3.2% Sodium citrate Falsifisrgeu
aszansluyoauLazylnUednSLay SEUU AsANEINABY NSANY RS Feldvinns
Veaufluanarstuiinadenisiianiizide 7529 CBC lu Tube 3.2% Sodium citrate 7
Baauaduanlunasanaasd ANSENEIU09 1Hlun1sfnwnansenusieAINISwiadive
Devi Subbarayan Wagaue NUTENFABULRY Hen Asilite (manaii 5)
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A1519% 5 HANIINTIANISHIFIUDE0ALAZAIEATRALLANATNTEWINNITUIAINNTE UL DALY

nsthddlagavindtndauedlsaneIuiawns(@NuSIsEUUYioaliady 3.43 WRsAeIUN)

YA AEL NN NUNES

WIamesEUUviean PTS

(Means) Ne163 Manual P Value
(Means) N=163
WBC (10%cells/cumm) 10.20 10.25 0.491
RBC (10°cells/cumm) 3.68 3.69 0.448
HGB (pg) 10.17 10.19 0.571
HCT (%) 31.89 32.00 0.365
MCV (f) 92.91 87.84 0.329
MCH (pg) 27.83 27.93 0.442
MCHC (gm/dl) 31.87 31.81 0.024
PLT (10°cells/cumm) 153.30 162.12 0.014
MPV (fl) 9.58 10.63 0.186
PCT (%) 0.145 0.152 0.043
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