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Development of an Algorithm for Detecting Heparin-Induced Thrombocytopenia

and Assessment of the Risk Factors using a Medical Information Database [180]
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/ [ Abstract ] \
Background: A new era of pharmacovigilance is coming using the electronic medical information data systems that are widely spread in most hospitals in Japan.

Objectives: To promote pharmacovigilance activities using a medical information database (MID), we aimed to develop and validate a novel algorithm for detecting heparin-
induced thrombocytopenia (HIT), and to assess possible risk factors for HIT.

Methods: This study was performed using a standardized MID in University Hospital of Hamamatsu University School of Medicine (Shizuoka, Japan) which covers health
records of approximately 200 thousand patients. Patients who were treated with unfractionated heparin (UFH) together with proper platelet count testing from
1st April 2008 through 31st March 2012 at the Hospital were included. Patients receiving anti-cancer drug therapy within 4 weeks before the UFH administration
were excluded. We developed a HIT detection algorithm based on the time-course information of platelet count and the diagnostic information to exclude
pseudo-HIT. Definite diagnoses of HIT were made from medical record review by a skilled hematologist, and algorithm performance was assessed using positive
predictive value (PPV). Possible risk factors for HIT development were evaluated by multivariate logistic regression analysis.

Results: The current algorithm detected 47 patients with suspected HIT in the source population (n=2,875). Of these, 41 were identified as definitive HIT after the medical
record review. The PPV for the algorithm was 87.2% (95% CI: 74.8-94.0%), and the frequency of definitive HIT was 1.4%. Longer-term treatment (more than 3
days) was identified as a risk factor for HIT, with an odds ratio of 5.38 (95% CI: 2.35 to 12.32) for definitive HIT.

Conclusions: We successfully developed a novel, high PPV detection algorithm for HIT, and identified possible risk factor for HIT. Our results support the utility of MIDs for
improving pharmacovigilance and related scientific research.

¢ [ Conflict of Interest Statement ] )
® This study was supported by the Program for the Promotion of Studies in Health Science of the Ministry of Health, Labour and Welfare of Japan.
\_ @ The authors’ research was conducted independently of the funding organization, and all authors declare no conflict of interest relevant to this study. )

[ Background ] [ Objectives ]

@ pharmacovigilance using a medical information database (MID) has become crucial ~ To promote pharmacovigilance activities using MID, we aimed to;
® Heparin-induced thrombocytopenia (HIT) can occasionally cause severe thrombosis ® Develop an algorithm for detecting HIT
@ Clinical features of HIT in large populations, including its frequency and associated ® Validate the algorithm

risk factors, remain unclear ® Assess possible risk factors for HIT

[ Methods ]

® Data source and Ethics
- Linkable anonymized data from MID of the Hospital of Hamamatsu
University School of Medicine (Shizuoka, Japan), which covered
200,000 patients, were used

- This study was approved by the ethics committees of both
the Hospital of Hamamatsu University School of Medicine and
the National Institute of Health Sciences

[ Figure ] Diagram of HIT Detection Algorithm

(1) Baseline I Elimination of pseudo-HIT diseases*
> 150%109/L judged using diagnostic codes (ICD-10)

® Inclusion Criteria

- Treated with unfractionated heparin injection between April 1, 2008 TCP: . (3) | (6)
and March 31, 2012 thrombocytopenia Continuing Continuing

- Having tests for platelet count both within two weeks prior to and after || EOIEER /IO uer Recovey
the index date (first date of administration) Platelet Counts / (5)

- Not treated with anti-cancer drug within 4 weeks before the index date | [EHEGE P S o1//E @) Recovery

(2) >50% drop
from baseline

® HIT Detection Algorithm (see Figure) Occurrence from TCP

This algorithm was developed based on;

- 6 criteria on platelet-count behavior over time [(1)-(6) in Figure] # Not occurring within 4 days | (4) Nadir
. L = . : " % except for previous heparin | >30% drop from baseline
Differentiation from pseudo-HIT diseases by using ICD-10 codes o e il f and >10x109/L
® Validation Study A A A
- A hematolog.lst uItw_nate|y mad_e a definite d[agn05|s .of HIT by - S a7 T — [ e s e
comprehensive review of medical records with the aid of 4Ts scoring
@ Assessment of Risk factors for HIT * Disseminated intravascular coagulation (D65), anti-phospholipid antibody syndrome

- Multivariate logistic regression analysis was performed for the assessment  and congenital protein C or S deficiency (D68.8), immune thrombocytopenia purpura
; ¢ . . . (D69.3), and thrombotic thrombocytopenia purpura (M31.1)
- Age, gender, medical history, treatment duration, hepatic dysfunction,

renal dysfunction and surgery were included in the model ** Warkentin TE, et.al. Curr Hematol Rep, 2003;2:148-157.
[ Results ]
® Selection Chart for Definitive HIT and Performance of the Algorithm
Detection by using Algorithm Medical Record Review
: s i Excludin
Source Population NENEGENEEIE [Jﬁgg;ijcaidplz?gstla&zgt] SNl S cpected HIT BTN ROEd Definitive HIT PPV (95% CI)
n=2,875 I:D n=58 l:{> n=47 n=41 (1.4%) 87.2% (74.8-94.0%)
@ Patient characteristics in definitive HIT and non-HIT groups ® Multivariate logistic regression analysis on HIT development
Defmltnve HIT Non-HIT Variable 95% CI “
Age > 65 yrs n(%) 26 (63.4%) 1,539 (54.3%) 0.2449 Age265yrs =9 1 38 0.70 - 2.70 0.3565
Female n(%) 14 (34.2%) 1,190 (42.0%) 0.3121 Female el LB 0 Lol 10:5880
Medical history (heparin)a  n (%) 6 (14.6%) 437 (15.4%) 0.8900 Medical history (heparin): ~Yes No 1.00 0.41-2.42 0.9985
Treatment duration > 4 days n (%) 34 (82.9%) 1,320 (46.6%) <.0001 Treatment duration =4 days 1-3 days 5188111285 1939 | L<.0001
Hepatic dysfunction® n(%) 4 (9.8%) 599 (21.1%) 0.0756 Hepatic dysfunction® -Yes No Ordd s B0 6= 11268 01258
Renal dysfunctions n(%) 14 (34.2%) 1,011 (35.7%) 0.8393  Renal dysfunctionc —Yes No 0.82 1 042-1.63 1.63
Surgeryd n(%) 15 (36.6%) 918 (32.4%) 0.5691 Surgeryd —Yes No 0.95 0.49 -1.82 0.8662

a Exposure to any heparin within 100 days before the index date. b >2xUpper Limit of Normal (ULN) of ALT, AST or total bilirubin at the last test date before the index date.
¢ >ULN of serum creatinine or blood urea nitrogen at the last date before the index date. 4 Performed from 3 days before the index date to the last administration date.
* Chi-square test.

[ Conclusions ]

® We have developed a novel, high-PPV (87.2%) algorithm for the identification of HIT using a hospital MID
® Important clinical features of HIT, including the frequency of HIT (1.4%) and longer-term use as a risk-factor have been identified
® Our results support the utility of MIDs for improving pharmacovigilance

[REFERENCE: Hanatani T, et. al. J Clin Pharm Ther. 2013 Jul 12. doi: 10.1111/jcpt.12083.]





