eMERGE Network Supplemental Genotyping Project – Phenotype Definition
Chronic Autoimmune Hypothyroidism (presumptive Hashimoto’s hypothyroidism)

Project Outline:  Selection of all Caucasian patients with hypothyroidism without a secondary cause of surgical removal or radiological ablation.  The search is designed to eliminate subclinical hypothyroidism (by requiring that patients be on a replacement medication), medication-induced hypothyroidism (e.g., PTU, lithium, or history of amiodarone), and transient causes (e.g., pregnancy or subacute thyroiditis).
Phenotype Description:  Patients with presumptive autoimmune hypothyroidism (Hashimoto’s hypothyroidism), requiring replacement therapy.  

Case definition

Case inclusion criteria: (all three conditions required):

· ICD9 code for hypothyroidism OR abnormal TSH/FT4

· Thyroid replacement medication use

· Require at least 2 instances of either medication or lab (a combination is acceptable) with at least 3 months between the first and last instance of medication or lab
Case exclusions (if occurring at any time in the record):

· Secondary causes of hypothyroidism: ICD9 codes 244.0, 244.1, 244.2, or 244.3

· Post surgical or post-radiation hypothyroidism (by ICD9 codes or CPT codes for the procedures)
· Other thyroid diseases (Graves, thyroid cancer, MEN syndromes, etc) by IC9 codes, CPT codes, or Text word diagnoses (can be limited to problem lists)

· Any thyroid-altering medication (see below)

Time-dependent case exclusions:

· Recent pregnancy TSH/FT4 (any pregnancy billing code or lab test if all Case Definition codes, labs, or medications fall within 6 months before pregnancy to one 1 year after pregnancy)

· Recent contrast exposure (all abnormal lab or medication references occurring within 6 weeks following a contrast study)
Control definition

· No billing codes for hypothyroidism, no evidence of thyroid replacement meds

· Must have a normal TSH (and FT4 if checked)
· Must contain at least two Past Medical History sections and Medication lists (could substitute two non-acute clinic visits or requirement for annual physical)
Control exclusions:

· Any cause of hypo- or hyper-thyroidism

· Other thyroid diseases (Graves, thyroid cancer, MEN, etc) by IC9 codes, CPT codes, or Text word diagnoses (can be limited to problem lists)
· Any thyroid-altering medication (see below)

Variables of Interest 
Case ICD 9 codes

244 acquired hypothyroidism

244.8  acquired hypothyroidism NEC

244.9  hypothyroidism NOS

245  thyroiditis 

245.2  chronic lymphocytic thyroiditis 

245.8 chronic thyroiditis NEC/NOS

245.9  thyroiditis NOS

Case lab names/values 

Hypothyroidism: TSH >5 or FT4 <0.5

Anti-thyroglobulin antibodies: H-TGA, ThyrAB, AThyg- positive 

Anti-thyroperoxidase: H-TPO, TPO, AThyP  - positive

Anti-thyroid antibodies: ThyAb – positive

Case medications

Levothyroxine, synthroid, Levoxyl unithroid, armour thyroid, desiccated thyroid, cytomel,  triostat, liothyronine, synthetic triiodothyronine, liotrix, thyrolar, T3* and T4* 

*Optional depending on sample size.  Will likely require a standard dosage following them to distinguish from lab tests when using NLP to identify
Control lab names/values 

TSH must be between 0.5 – 5 
FT4 must be between 0.5-1.2 (if checked)
Case/Control thyroid disease exclusion ICD 9 codes (if present, cannot be a case or a control)

193* thyroid cancer, all types

242.0 toxic diffuse goiter 

242.1 toxic uninodular goiter 1/27/2009

242.2 toxic multinodular goiter 

242.3 toxic nodular goiter, unspecified 

242.9 thyrotoxicosis not goiter or other cause 

244.0  hypothyroidism, post-surgical

244.1  hypothyroidism, post-ablative

244.2  iodine hypothyroidism

244.3  iatrogenic hypothyroid 

258.*  multiple endocrine neoplasia (MEN)

Control exclusion ICD9 codes (if present, cannot be a control)
240.* Simple and unspecified goiter

241.* Nontoxic nodular goiter

242.* Thyrotoxicosis with or without goiter
243.* Congenital hypothyroidism

244.* Acquired hypothyroidism
245.* Thyroiditis
246.* Other disorders of thyroid
358.0  myasthenia gravis

358.00  myasthenia gravis without acute exacerbation

358.01  myasthenia gravis with acute exacerbation

V58.0  radiation therapy

Pregnancy exclusion ICD 9 codes (if present with abnormal TSH or FT4 within six months before pregnancy to one year after pregnancy cannot be a case)

V22.1 supervision of other normal pregnancy 

V22.2 pregnant state, incidental 

631 other abnormal product of conception 

633 ectopic pregnancy 

633.0 abdominal pregnancy 

633.00 abdominal pregnancy without intrauterine pregnancy 

633.1 tubal pregnancy 

633.10 tubal pregnancy without intrauterine pregnancy 

633.20 ovarian pregnancy without intrauterine pregnancy 

633.8 other ectopic pregnancy 

633.80 other ectopic pregnancy without intrauterine pregnancy

633.9 unspecified ectopic pregnancy

633.90 unspecified ectopic pregnancy without intrauterine pregnancy

645.1 post term pregnancy 

645.2 prolonged pregnancy 

646.8 other specified complications of pregnancy 

646.9 unspecified complication of pregnancy

648.1 thyroid dysfunction complicating pregnancy, birth or puerperium 

651 multiple gestation 

651.0 twin pregnancy 

651.1 triplet pregnancy 

651.2 quadruplet pregnancy 

651.8 other specified multiple gestation 

651.9 unspecified multiple gestation 

651.90 unspecified multiple gestation, unspecified care episode 

761.4 ectopic pregnancy affecting fetus or newborn 

V23.89 supervision of other high-risk pregnancy 

V61.6 illegitimacy or illegitimate pregnancy 

V61.7 other unwanted pregnancy 

Labs for pregnancy (if present with abnormal TSH or FT4 within six months before pregnancy to one year after pregnancy cannot be a case)
Urine or serum b-HCG above upper limit of normal

Exclusion keywords (if present, cannot be a case or a control)

Graves disease [Graves]
Multiple endocrine neoplasia [MEN I] [MEN II] 
Thyroid cancer [thyroid carcinoma]
Thyroidectomy

Myasthenia Gravis

Radiation exposure keywords (if present, cannot be a case or control if occurs at any points)
Radioactive iodine, radioiodine, iodine-131, I-131 (I131)

Total body irradiation [TBI], radiotherapy, radiation therapy, radioablation ,131I, 131-I

CPT codes for radiation therapy (if present, cannot be a case or a control) It is acceptable to just exclude based on CPT codes and not use text word exclusions. It may occur after someone has met the case criteria, but cannot precede diagnosis of hypothyroidism.

77261 Radiation therapy planning

77262 Radiation therapy planning

77263 Radiation therapy planning

77280 Set radiation therapy field

77285 Set radiation therapy field

77290 Set radiation therapy field

77295 Set radiation therapy field

77299 Radiation therapy planning

77300 Radiation therapy dose plan

77301 Radiotherapy dose plan, imrt

77305 Teletx isodose plan simple

77310 Teletx isodose plan intermed

77315 Teletx isodose plan complex

77321 Special teletx port plan

77326 Brachytx isodose calc simp

77327 Brachytx isodose calc interm

77328 Brachytx isodose plan compl

77331 Special radiation dosimetry

77332 Radiation treatment aid(s)

77333 Radiation treatment aid(s)

77334 Radiation treatment aid(s)

77336 Radiation physics consult

77370 Radiation physics consult

77399 External radiation dosimetry

77401 Radiation treatment delivery

77402 Radiation treatment delivery

77403 Radiation treatment delivery

77404 Radiation treatment delivery

77406 Radiation treatment delivery

77408 Radiation treatment delivery

77409 Radiation treatment delivery

77411 Radiation treatment delivery

77412 Radiation treatment delivery

77413 Radiation treatment delivery

77414 Radiation treatment delivery

77416 Radiation treatment delivery

77417 Radiology port film(s)

77418 Radiation tx delivery, imrt

77427 Radiation tx management, x5

77431 Radiation therapy management

77432 Stereotactic radiation trmt

77470 Special radiation treatment

77499 Radiation therapy management

77520 Proton trmt, simple w/o comp

77522 Proton trmt, simple w/comp

77523 Proton trmt, intermediate

77525 Proton treatment, complex

77750 Infuse radioactive materials

77761 Apply intrcav radiat simple

77762 Apply intrcav radiat interm

77763 Apply intrcav radiat compl

77776 Apply interstit radiat simpl

77777 Apply interstit radiat inter

77778 Apply interstit radiat compl

77781 High intensity brachytherapy

77782 High intensity brachytherapy

77783 High intensity brachytherapy

77784 High intensity brachytherapy

77789 Apply surface radiation

77790 Radiation handling

77799 Radium/radioisotope therapy

Contrast exposure case exclusion (cannot be a case if all abnormal lab or medication references occur within 6 weeks of a contrast study)
Multiple methods could be used for this.  One proposal would be to use NLP to identify radiology reports with “intravenous contrast” (e.g., optiray, radiocontrast, iodine, omnipaque, visipaque, hypaque, ioversol, diatrizoate, iodixanol, isovue, iopamidol, conray, iothalamate, renografin, sinografin, cystografin, conray, iodipamide) keywords that are not negated.  Another method would be to identify radiology tests that could have contrast (such as CT scans) and exclude these.  

MRIs, gastrograffin, and barium contrast, however, are not exclusions.  

Thyroidectomy CPT codes (if present, cannot be a case or control)

60240
Thyroidectomy, total or complete

60271
Thyroidectomy, including substernal thyroid; cervical approach

60260
Thyroidectomy, removal of all remaining thyroid tissue following previous removal of a portion of thyroid

60252
Thyroidectomy, total or subtotal for malignancy; with limited neck dissection

60254
Thyroidectomy, total or subtotal for malignancy; with radical neck dissection

60270
Thyroidectomy, including substernal thyroid; sternal split or transthoracic approach

60500
Parathyroidectomy or exploration of parathyroid(s)

60502
Parathyroidectomy or exploration of parathyroid(s); re-exploration

60505
Parathyroidectomy or exploration of parathyroid(s); with mediastinal exploration, sternal split or transthoracic approach

60200    Excision of cyst or adenoma of thyroid, or transection of isthmus
78020
    Thyroid carcinoma metastases uptake (List separately in addition to code for primary procedure)

60225
Total thyroid lobectomy, unilateral; with contralateral subtotal lobectomy, including isthmusectomy

60210
Partial thyroid lobectomy, unilateral; with or without isthmusectomy

60212
Partial thyroid lobectomy, unilateral; with contralateral subtotal lobectomy, including isthmusectomy

60220
Total thyroid lobectomy, unilateral; with or without isthmusectomy

Thyroid-altering medications (if present, cannot be a case or control)
Phenytoin [Dilantin] [Infatabs] [Dilantin Kapseals] [Dilantin-125] [Phenytek], Amiodarone [Pacerone] [Cordarone], Lithium [Eskalith] [Lithobid], Methimazole [Tapazole] [Northyx], Propylthiouracil (PTU)
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