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Data	  source	  
•  IBM	  MarketScan®	  administraKve	  claims	  database	  (2003-‐2015)	  

•  Commercially	  insured	  paKents	  

•  De-‐idenKfied	  informaKon	  on	  932,815	  US	  paKents	  with	  ≥2	  BD	  diagnoses	  

•  Visits,	  diagnoses,	  procedures,	  medicaKons,	  lab	  orders	  	  

•  Data	  transformed	  to	  OMOP	  Common	  Data	  Model	  

• Data	  hosted	  by	  UNM	  HSC	  CTSC	  on	  high-‐performance	  server	  
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Design	  and	  analysis:	  

•  Inclusion	  criteria:	  	  
•  Age	  18-‐64	  years	  
•  ≥2	  ICD	  codes	  for	  BD	  (296.[0-‐1]*,	  296.[4-‐8]*,	  F30*,	  F31*)	  during	  2003-‐2015.	  	  
•  Received	  BD	  medicaFon(s)	  at	  least	  once	  following	  the	  index	  visit	  	  

•  Exclusion	  criteria:	  	  
•  Diagnosis	  of	  schizophrenia,	  schizoaffecKve	  disorder,	  chronic	  delusional	  disorders,	  intellectual	  disabiliKes,	  auKsm	  

spectrum	  disorders,	  mental	  illness	  of	  organic	  origin,	  or	  Parkinson's	  disease	  at	  any	  Kme	  during	  the	  observaKon	  period	  	  
•  Received	  anF-‐demenFa	  drugs	  at	  any	  Kme	  point	  
•  Received	  insulin	  or	  were	  diagnosed	  with	  any	  glucose	  metabolism-‐related	  disorder,	  including	  DM	  and	  pancreaKc	  

disorders,	  prior	  to	  index	  exposure	  
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Design:	  
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2015	  

Min. 1 year observation 
No	  diabetes/hyperglycemia	  

No	  
drug	  A A+D 

Index	  visit	  

Index	  exposure	  

	  

censoring	  
	  

2003	  

	  
Diabetes	  mellitus	  

	  

-‐data	  ending	  
-‐DM-‐unrelated	  hospitalizaKon/ER	  
visit	  	  



Design	  and	  analysis:	  
• Drug	  regimen:	  ≥	  1000	  treatment	  intervals,	  ≥5	  DM	  outcomes.	  	  

•  659	  regimens	  →19	  monotherapies	  +	  83	  combinaKons	  	  
•  Individual	  therapies:	  lithium,	  MSAs,	  SGAs,	  TGA	  	  
•  Classes:	  FGAs,	  anKdepressants	  	  
• MulF-‐class	  polypharmacies:	  2,	  3,	  and	  4+	  classes	  

• Cox	  regression	  model	  with	  Kme-‐varying	  covariates	  
•  102	  regimens	  with	  “no	  drug”	  as	  a	  reference	  
•  85	  pre-‐treatment	  covariates	  
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Diabetes	  mellitus	  (DM)	  study:	  results	  

•  Total:	  565,253	  adults	  fit	  criteria	  
•  4.1%	  had	  a	  new	  DM	  (N=22,951).	  	  
• Annual	  incidence	  of	  new-‐onset	  DM	  3.09%	  (general	  US	  populaKon	  0.32-‐0.88%)	  

•  mean	  of	  342.7	  days	  (median	  136)	  ater	  the	  index	  visit	  	  
•  741,573	  years	  of	  observaKon	  under	  the	  drug	  regimens	  studied	  

62%	   38%	  



Diabetes	  mellitus	  regression	  analysis	  
39	  regimens	  had	  HR>1	  with	  p<0.05	  	  
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Covariate	   HR	   p-‐value	   Lower	  limit	  
95%CI	  

Upper	  limit	  
95%CI	  

N-‐
patients	  

N-‐
intervals	  

N-‐
events	  

Drug	  regimens	  
NDRI+SNRI+MSA+SGA	   2.37	   5.38	  x10-‐6	   1.62	   3.46	   941	   1,533	   28	  
Uncommon	  monotherapy	   2.32	   2.47	  x10-‐3	   1.33	   4.04	   521	   876	   13	  
asenapine	  monotherapy	   2.22	   2.70	  x10-‐4	   1.43	   3.43	   1,579	   2,385	   21	  
SSRI+MSA+TGA+SGA	   2.18	   3.64	  x10-‐3	   1.27	   3.72	   809	   1,151	   14	  
SSRI+FGA	   2.09	   3.42	  x10-‐5	   1.46	   2.97	   1,073	   1,601	   32	  
SNRI+SSRI+TGA	   2.08	   6.16	  x10-‐3	   1.22	   3.56	   736	   1,012	   14	  
NASSA+SNRI+MSA	   2.07	   3.74	  x10-‐3	   1.25	   3.41	   716	   1,032	   16	  
NASSA+SNRI	   1.86	   3.05	  x10-‐3	   1.22	   2.82	   1,396	   1,972	   23	  
MSA+TGA+SGA	   1.81	   4.04	  x10-‐4	   1.29	   2.52	   2,339	   3,693	   36	  
NDRI+SNRI+TGA	   1.79	   1.46	  x10-‐3	   1.24	   2.58	   1,187	   2,007	   30	  
multiSGA	   1.77	   2.04	  x10-‐4	   1.30	   2.40	   3,368	   4,733	   43	  
SNRI+SSRI+MSA+SGA	   1.74	   4.65	  x10-‐2	   1.00	   3.03	   889	   1,293	   13	  
Tri/tetracyclics+SGA	   1.73	   1.66	  x10-‐2	   1.09	   2.75	   1,113	   1,655	   19	  
NDRI+SNRI+SGA	   1.71	   1.15	  x10-‐3	   1.23	   2.38	   1,722	   2,812	   37	  
FGA+MSA	   1.68	   2.44	  x10-‐4	   1.27	   2.24	   1,869	   3,056	   50	  
SNRI+SGA	   1.68	   6.12	  x10-‐24	   1.52	   1.86	   18,655	   31,326	   405	  
SNRI+lithium+TGA	   1.68	   8.55	  x10-‐2	   0.92	   3.07	   715	   1,095	   11	  
SNRI+MSA+TGA	   1.66	   6.85	  x10-‐7	   1.35	   2.03	   4,374	   7,432	   98	  
SNRI+TGA	   1.66	   3.51	  x10-‐12	   1.43	   1.91	   10,089	   16,880	   197	  
TGA+SGA	   1.66	   1.48	  x10-‐3	   1.21	   2.27	   3,535	   5,148	   40	  
Polypharmacy2	   1.60	   6.67	  x10-‐5	   1.27	   2.03	   3,832	   6,516	   72	  
SNRI+MSA+SGA	   1.59	   2.33	  x10-‐11	   1.39	   1.83	   9,670	   16,562	   214	  
FGA+lithium	   1.59	   1.96	  x10-‐3	   1.18	   2.15	   1,015	   1,865	   45	  
SSRI+lithium+SGA	   1.55	   6.08	  x10-‐5	   1.25	   1.93	   4,729	   7,989	   85	  
FGA	  mono-‐class	  therapy	   1.50	   4.20	  x10-‐4	   1.19	   1.89	   3,817	   6,337	   76	  

	  



Diabetes	  mellitus	  regression	  analysis	  (cont.)	  
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NDRI+MSA	   0.83	   1.36	  x10-‐3	   0.75	   0.93	   27,347	   52,763	   333	  
NDRI+SSRI	   0.83	   2.05	  x10-‐2	   0.70	   0.97	   15,861	   28,380	   154	  
lithium	  monotherapy	   0.80	   2.39	  x10-‐9	   0.74	   0.86	   54,944	   115,840	   828	  
NDRI	  (bupropion	  only)	  monotherapy	   0.80	   4.29	  x10-‐6	   0.72	   0.88	   50,277	   94,878	   444	  
oxcarbazepine	  monotherapy	   0.80	   6.89	  x10-‐3	   0.67	   0.94	   18,009	   31,936	   146	  
lamotrigine	  monotherapy	   0.79	   1.16	  x10-‐3	   0.75	   0.85	   121,730	   243,474	   1,265	  
NDRI+SSRI+lithium	   0.77	   3.05	  x10-‐1	   0.46	   1.29	   1,533	   2,637	   15	  
NASSA+NDRI	   0.73	   4.77	  x10-‐1	   0.30	   1.78	   759	   1,086	   5	  
NDRI+lithium+MSA+SGA	   0.66	   3.05	  x10-‐1	   0.29	   1.49	   706	   1,257	   6	  
NASSA+MSA+SGA	   0.57	   1.63	  x10-‐1	   0.25	   1.28	   1,021	   1,511	   6	  

	  

SSRI+MSA	   0.92	   1.67	  x10-‐2	   0.85	   0.99	   68,565	   134,071	   897	  
NASSA+TGA	   0.90	   8.13	  x10-‐1	   0.37	   2.20	   750	   1,022	   5	  
SSRI	  mono-‐class	  therapy	   0.89	   2.12	  x10-‐5	   0.84	   0.94	   144,353	   296,027	   1,652	  
NDRI+lithium+MSA	   0.88	   5.83	  x10-‐1	   0.56	   1.38	   1,929	   3,444	   20	  
NDRI+SSRI+MSA	   0.88	   2.08	  x10-‐1	   0.72	   1.08	   8,300	   15,093	   98	  
NDRI+lithium	   0.86	   2.14	  x10-‐1	   0.68	   1.09	   5,769	   10,514	   72	  
SSRI+lithium	   0.86	   3.31	  x10-‐2	   0.74	   0.99	   15,068	   29,236	   197	  
NDRI+lithium+SGA	   0.84	   4.59	  x10-‐1	   0.52	   1.35	   1,714	   2,948	   18	  

	  

Covariate	   HR	   p-‐value	   Lower	  limit	  
95%CI	  

Upper	  limit	  
95%CI	  

N-‐
patients	  

N-‐
intervals	  

N-‐
events	  

	  



MulF-‐drug	  analysis	  
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Conclusions:	  

1.  DM	  risk	  varied	  3-‐fold	  among	  different	  regimens.	  
2.   Lower	  DM	  risk	  for	  lithium,	  lamotrigine,	  oxcarbazepine,	  and	  

bupropion	  monotherapies,	  SSRI	  mono-‐class	  therapy,	  and	  
bupropion-‐	  and	  SSRI-‐containing	  drug	  combinaKons.	  

3.   Psychotropic	  polypharmacy	  was	  oten	  associated	  with	  higher	  risk	  of	  
DM	  compared	  to	  monotherapies.	  

4.  The	  majority	  of	  anFpsychoFc-‐containing	  regimens	  were	  associated	  
with	  a	  significantly	  higher	  risk	  of	  DM	  versus	  “No	  drug”.	  
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LimitaFons	  of	  the	  study:	  

• Non-‐randomized	  assignment	  of	  paKents	  to	  treatment	  groups,	  	  
• No	  data	  were	  available	  prior	  to	  insurance	  enrollment	  data	  or	  2003	  
(baseline	  risk	  for	  DM	  could	  differ)	  

• Unmeasured	  indicaKon	  or	  other	  biases	  could	  remain	  that	  distort	  drug	  
risk	  esKmates	  for	  DM	  (family	  history,	  ethnicity,	  lifestyle).	  	  

• No	  correcKon	  was	  made	  for	  the	  number	  of	  drugs	  of	  interest	  used	  
prior,	  current	  drug	  dosage,	  route	  of	  administraKon,	  or	  release	  
mechanism.	  

•  “No	  drug”	  chosen	  as	  a	  comparator	  -‐	  indicaKon	  bias	  can	  exist	  
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