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The proper clinical evaluation of pituitary and adrenal disorders depends on the accuratemeasurement of
plasma ACTH. The modern two-site sandwich ACTH immunoassay is a great improvement compared
with older methods but still has the potential for interferences such as heterophile antibodies and pro-
opiomelanocortin (POMC) and ACTH fragments. We report the cases of five patients in whom the di-
agnosis or differential diagnosis of Cushing syndrome was confounded by erroneously elevated results
from the Siemens ACTH Immulite assay [ACTH(Immulite)] that were resolved using the Roche Cobas or
Tosoh AIA [ACTH(Cobas) and ACTH(AIA), respectively]. In one case, falsely elevated ACTH(Immulite)
results owing to interfering antibodies resulted in several invasive differential diagnostic procedures
(including inferior petrosal sinus sampling), MRI, and unnecessary pituitary surgery. ACTH(Cobas)
measurements were normal, and further studies excluded the diagnosis of Cushing syndrome. In three
cases, either Cushing disease or occult ectopic ACTH were suspected owing to elevated ACTH(Immulite)
results. However, adrenal (ACTH-independent) Cushing syndrome was established using ACTH(AIA)
or ACTH(Cobas) and proved surgically. In one case, ectopic ACTH was suspected owing to elevated
ACTH(Immulite) results; however, the ACTH(Cobas) findings led to the diagnosis of alcohol-induced
hypercortisolism that resolved with abstinence. We have concluded that ACTH(Immulite) results can be
falsely increased and alternate ACTH assays should be used in the diagnosis or differential diagnosis of
clinical disorders of the hypothalamic–pituitary–adrenal axis.
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The accurate measurement of plasma ACTH is necessary for the proper diagnosis, differ-
ential diagnosis, and monitoring of hypothalamic–pituitary–adrenal axis disorders, in-
cluding Cushing syndrome, adrenal insufficiency, and congenital adrenal hyperplasia [1].
The development of the two-site “sandwich” immunometric assay for ACTH has greatly
improved the sensitivity, specificity, and performance of this assay [2–5]. However, two-site
immunometric assays are susceptible to interference, including the presence of heterophile
antibodies and hormone fragments or precursors [4, 6–10].

A recent case series raised serious concerns about the performance of the Siemens
Immulite ACTH assay [ACTH(Immulite)] [11]. The ACTH(Immulite) had yielded falsely
elevated results, which had led to unnecessary testing and misdiagnosis [11]. Since 2012, we
have been accumulating a series of cases highlighting serious issues with this assay. The
purpose of the present report was to highlight this problem and provide endocrinologists with
the clinical context and suggest a corrective course of action.

1. Case Series

Details of the 5 patients have been summarized in Table 1. The relevant laboratory specific-
assay reference ranges have been provided parenthetically. The same method could have
slightly different reference ranges depending on in which reference laboratory the assay had
been validated and performed. The relevant ACTH immunometric assays reported were the
ACTH(Immulite) (Siemens Healthcare Diagnostics, Tarrytown, NY) [12], Roche Cobas
[ACTH(Cobas)] (Roche Diagnostics, Indianapolis, IN) [13], and Tosoh AIA [ACTH(AIA)]
(Tosoh Bioscience, San Francisco, CA) [14]. The institutional review boards (IRBs) approved
the present study. Patients 1, 2, and 3 provided written informed consent for specialty testing
through Columbia University Medical Center (patient 1) and Memorial Sloan Kettering
Cancer Center (patients 2 and 3). TheNYUSchool ofMedicine IRB and theMedical College of
Wisconsin IRB determined that IRB approval and written informed consent were not re-
quired for patients 1, 4, and 5.

A. Patient 1

A 21-year-old woman had presented after evaluations by several other physicians. She
reported a 20- to 23-kg weight gain after taking clomiphene alone or combined with dexa-
methasone for irregular menses with infertility. She had a history of hypertension, head-
aches, fever, insomnia, fatigue, abdominal pain, rashes, edema, early satiety, mild anorexia,
and easy bruisability.

The early morning plasma ACTH(Immulite) levels were consistently elevated [122 and
203 pg/mL (reference range, 6 to 50) and 89 and 95 pg/mL (reference range, 6 to 58)]. The
morning serum cortisol values were normal [12.5 mg/dL (reference range, 4.5 to 23.0) and 14.1
mg/dL (reference range, 4.0 to 22.0)], as were the late night salivary cortisol (LNSC) levels [,0.04
mg/dL (reference range, ,0.09)]. Urinary free cortisol (UFC) values, measured using liquid
chromatography–mass spectrometry/mass spectrometry, were elevated [54 mg/24 h (reference
range,,45) and 98mg/24 h (reference range,,50)] with elevated urine volumes (.2400mL) and
creatinine clearance [.131 mL/min (reference range, 80 to 130)], suggesting an overcollection of
urine. Low-dose (1 mg) overnight dexamethasone (DST) suppressed morning serum cortisol to
0.8 mg/dL (reference range, ,2.0). High dose (8 mg) overnight DST also resulted in suppressed
morning serum cortisol (0.6 mg/dL) and an undetectable UFC. However, the corresponding
plasma ACTH(Immulite) concentrations after low- and high-dose overnight DST remained
elevated [83 and 84 pg/mL (reference range, 6 to 50), respectively]. The findings from normal-
resolution (performed twice) and high-resolution pituitary MRI scans with and without gado-
linium were unremarkable.

Because the elevated plasmaACTH results were inconsistent with the other clinical results,
further evaluation of possible ACTH(Immulite) assay interference was undertaken. The result
for the ACTH(Immulite) after pretreatment with a heterophile blocking reagent was 518 pg/mL,
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which differed by.50% from the untreated ACTH(Immulite) result (104 pg/mL), indicating the
possible presence of heterophile antibody interference. This testing was repeated on a fresh
plasma sample several months later, and the results were similar. Dilutions of plasma using the
ACTH(Immulite) assay were linear. Elevated plasma ACTH(Immulite) results [122 pg/mL
(reference range, 9.0 to 46.0)] had decreased to 27 pg/mL after treatment of the plasma sam-
ple with a 25% (w/v) buffered phosphate solution of polyethylene glycol 6000 (Sigma-Aldrich, St.
Louis, MO) [15], consistent with the precipitation of interfering immunoglobulins. The plasma
pro-opiomelanocortin (POMC) concentration [14.2 fmol/mL (reference range, 7 to 38)] was not
suggestive of ectopic ACTH secretion [16].

Despite the normal low-dose DST described and the lack of evidence for cyclical Cushing
syndrome, her symptoms and consistently elevated plasma ACTH(Immulite) levels led the
patient to self-refer to yet another physician at another medical center, resulting in a third
pituitary MRI scan with findings suggestive of a right superior pituitary microadenoma.
This led to inferior petrosal sinus (IPS) sampling (IPSS) [17, 18] using the ACTH(Immulite)
assay, which showed an IPS to peripheral gradient and lateralization to the left side
(Table 2). Because the IPSS results ruled out ectopic Cushing syndrome and suggested the
diagnosis of Cushing disease, pituitary surgery was performed. No adenomawas found, and
the anatomic pathology report of the tissue removed (which included immunohistochem-
istry for GH, prolactin, ACTH, FSH, LH, and TSH) was consistent with normal anterior
pituitary tissue.

Postoperative secondary adrenal insufficiency did not ensue. Her morning serum cortisol
was 6.0 mg/dL (reference range, 6.7 to 22.6) and plasma ACTH(Immulite) level was 18.8 pg/mL
(reference range, 7.2 to 63.3). At 1 week after surgery, serum cortisol was 11.8 mg/dL; however,
the plasma ACTH(Immulite) level was again elevated (73 pg/mL). A pituitary MRI scan
performed 2 months after pituitary surgery suggested a residual pituitary adenoma and/or
postoperative changes. At 2 months postoperatively, the serum cortisol was normal 8.2 mg/dL
(reference range, 4.5 to 23.0), but the plasma ACTH(Immulite) level was still elevated
[79 pg/mL (reference range, 6 to 58)]. The serum cortisol continued to be normal at 5 months
postoperatively [8.2 mg/dL (reference range, 4.5 to 23)], but the plasma ACTH(Immulite) level
remained elevated [62 pg/mL (reference range, 6 to 58)].When the possibility of issues with the
ACTH(Immulite) assay was raised, the same sample was analyzed using the ACTH(Cobas)
method and the level was found to be normal [35 pg/mL (reference range, 7.2 to 63)]. Com-
mercial heterophile antibody blocking reagents failed to alter the ACTH(Cobas) results, and
serial dilutions showed only a small deviation from linearity, indicating the absence of antibody
interference with the ACTH(Cobas) assay. Additional follow-up data have confirmed that this
patient did not have Cushing syndrome.

B. Patient 2

A 30-year-old woman had presented in her third trimester of pregnancy with violaceous
abdominal striae. In retrospect, she noted weight gain andmoon facies before conceiving, and
she had developed gestational diabetes during her pregnancy. She delivered a healthy boy by

Table 2. Patient 1: IPSS ACTH(Immulite) Results

Time (min)a Left Petrosal, pg/mL Right Petrosal, pg/mL Peripheral, pg/mL

Baseline 149 (2.8) 77 (1.5) 53
2 320 (5.3) 194 (3.2) 60
5 338 (2.6) 172 (1.3) 130
10 488 (7.3) 391(5.8) 67
15 459 (5.7) 231(2.9) 80

To convert pg/ml to pmol/L, multiply by 0.2202. Data in parentheses are IPS/peripheral ACTH(I) ratios.
aRepresents time after injection of CRH.
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cesarean section at 38 weeks. Subsequent testing confirmed the diagnosis of Cushing syn-
drome with markedly elevated UFC (537 mg/24 h) and LNSC [0.45 and 0.38 mg/dL (reference
range, ,0.09)] and a nonsuppressed 1-mg overnight DST serum cortisol concentration
[20.6 mg/dL (reference range, ,2.0)]. Random plasma ACTH(Immulite) concentrations
were either high normal or elevated [40 and 62 pg/mL (reference range, ,58)], consistent
with ACTH-dependent Cushing syndrome.

A pituitaryMRI scan showed a 5-mmmicroadenoma. The jugular venous sampling [19–21]
plasma ACTH(Immulite) values did not demonstrate a central to peripheral gradient, with a
baseline and CRH-stimulated peripheral plasma ACTH(Immulite) of 34 pg/mL and 38 pg/mL,
respectively, and baseline and CRH-stimulated jugular vein ACTH(Immulite) level of 38 to 40
pg/mL and 39 pg/mL, respectively. Imaging for a potential ectopic ACTH using chest and
abdominal MRI showed a 2.5 3 2.4-cm left adrenal nodule. The results of a DOTATATE scan
were unremarkable, showing only physiologic uptake in the pituitary and adrenal glands. IPSS
[17, 18] was performed at a different institution and, similarly, did not show a central to
peripheral ACTH(Immulite) gradient, with an elevated 24-hour UFC on the day of the test
(304 mg/24 h). The peripheral and IPS plasma ACTH(Immulite) levels were 30 to 60 pg/mL.

Owing to the normal or elevated basal plasma ACTH(Immulite) values in the setting of
hypercortisolemia and the lack of a central to peripheral plasma ACTH(Immulite) gradient
during jugular venous and IPSSwithout any anatomic evidence of an ectopic source of ACTH,
she was given a provisional diagnosis of occult ectopic ACTH-dependent Cushing syndrome.
She was treated with metyrapone for 9 months and improved clinically with normalization of
the 24-hour UFC and LNSC values. A repeat DOTATATE scan was again negative. Adrenal
vein sampling was conducted to assess for the possibility of an ACTH-producing adrenal
lesion, which led to unexpected findings [22]. The plasma ACTH(Immulite) concentration in
the inferior vena cava was within the reference range and was similar from both adrenal
gland veins and the inferior vena cava (21 to 28 pg/mL), consistent with a non–ACTH-
producing adrenal nodule. However, the serum cortisol was much greater from the left vs the
right adrenal vein (211.0 vs 26.6 mg/dL, respectively), suggesting a cortisol-producing adrenal
neoplasm. Furthermore, the serum dehydroepiandrosterone sulfate (DHEAS) level had been
consistently low [22 mg/dL (reference range, 65 to 380) and 26 mg/dL (reference range, 31 to
228)], suggesting a primary adrenal etiology of Cushing syndrome.

While the patient was taking metyrapone, the plasma ACTH(Immulite) result was normal
[37 pg/mL (reference range, ,60)], with normal serum cortisol (11.6 mg/dL) and UFC (21 mg/
24 h) levels. Still taking metyrapone, the plasma ACTH level using a different method
[ACTH(AIA)] was subnormal [4.6 pg/mL (reference range, 7.4 to 64.3)], with a normal serum
cortisol (10.3 mg/dL). Metyrapone was then discontinued, and the plasma ACTH(AIA) level
was still low (2.4 pg/mL), but the serum cortisol and UFC had increased (18.5 mg/dL and
764 mg/24 h, respectively).

Because of the subnormal ACTH(AIA) results and findings from previous adrenal imaging
studies, adrenal (ACTH-independent) Cushing syndrome was diagnosed, and the patient
underwent unilateral adrenalectomy. The pathologic findings were consistent with a benign
adrenal cortical adenoma. The postoperative serum cortisol was very low (0.5 mg/dL), con-
sistent with secondary adrenal insufficiency. At the last follow-up examination, she was in
remission and taking a physiologic oral hydrocortisone replacement, withmarkedweight loss
and clinical improvement.

C. Patient 3

A 55-year-old woman had presented with fatigue and muscle weakness in the setting of
hypertension, prediabetes, osteoporosis, and renal calculi. A previous abdominal CT scan had
incidentally identified a 2.1-cm right adrenal nodule with enhancement characteristic for an
adenoma. A subsequent evaluation revealed an elevated 1-mg DST serum cortisol (26.7 mg/dL)
and variableUFC (22.4 to 132.0mg/24 h). The plasmaACTH(Immulite) was elevated [78 pg/mL
(reference range, ,50) and 143 pg/mL (reference range, ,58)], consistent with ACTH-
dependent Cushing syndrome.
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A pituitary MRI scan showed a possible 1- to 2-mm lesion but the finding was not definitive.
Metaiodobenzylguanidine demonstrated uptake in the adrenal nodule, and DOTATATE
showed only physiologic uptake in the pituitary and adrenal glands. Jugular venous sampling
with CRH administration did not identify a central to peripheral gradient, with a peak
stimulated jugular vein plasma ACTH(Immulite) of 124 pg/mL and peak peripheral plasma
ACTH of 127 pg/mL. These findings were consistent with occult ectopic Cushing syndrome.
However, using an alternate assay method, the plasma ACTH(AIA) was low [3.9 pg/mL
(reference range, 7.4 to 64.3)], suggesting ACTH-independent Cushing syndrome.

Because of the discordant ACTH results, IPSS was performed with the ACTH(AIA) assay
method, and the results were markedly and consistently less than the reference range (2 to
4 pg/mL). Repeat studies confirmed a subnormal plasma ACTH(AIA) level [3.3 pg/mL
(reference range, 7.4 to 64.3)] and elevated LNSC (0.34 mg/dL and 0.41 mg/dL (reference
range, ,0.09)].

After 3 years of evaluations by multiple physicians, adrenal (ACTH-independent) Cushing
syndrome was finally diagnosed, and unilateral adrenalectomy was performed. The pathologic
examination findings were consistent with adrenal cortical adenoma. The postoperative serum
cortisol was low (2.0mg/dL), consistent with secondary adrenal insufficiency. At the last follow-
up examination, she was in remission and taking an oral hydrocortisone replacement.

D. Patient 4

A 23-year-old woman had been referred for IPSS to confirm the suspicion of Cushing disease.
The patient had experienced a rapid 14-kg weight gain during a 9-month period in a truncal
distribution associated with facial rounding, hirsutism, supraclavicular fullness, and striking
violaceous abdominal striae. She did not have hypertension or diabetes. She was not taking
any medications.

Previous studies had showed an elevated LNSC [0.38 mg/dL (reference range,,0.11)] and
UFC (127 mg/24 h (reference range, ,45)] and a nonsuppressed overnight 1-mg DST serum
cortisol level [14.4 mg/dL (reference range, ,1.8)]. Previous basal plasma ACTH(Immulite)
concentrations were within the reference range [17 and 21 pg/mL (reference range, 10 to 54)],
which had suggested ACTH-dependent Cushing syndrome and had led to the referral for
IPSS. A pituitaryMRI scan showed a faint 3-mm area of diminished contrast enhancement in
the left pituitary gland (seen on only one image). The basal morning serum cortisol was
17.8 mg/dL (reference range, 5 to 18).

The basal morning plasma ACTH was repeated with ACTH(Cobas) and was very low
[1.0 pg/mL (reference range, 10 to 52)], with a subnormal serum DHEAS [5 mg/dL (ref-
erence range, 148 to 407)]. A peripheral CRH test (1 mg/kg ovine CRH intravenously)
showed a very low basal ACTH(Cobas) concentration [1 pg/mL (reference range, 10 to 52)],
which did not increase after CRH, suggesting ACTH-independent hypercortisolism. The
basal serum cortisol was 17.3 mg/dL (reference range, 5 to 18) and also did not increase
after CRH.

An abdominal CT scan showed a 2.5 3 2.2-cm right adrenal mass with a noncontrast
Hounsfield unit of 40 and absolute contrast washout of 63%. The patient underwent suc-
cessful laparoscopic right adrenalectomy, followed by secondary adrenal insufficiency. Her
ACTH-independent hypercortisolism promptly resolved, and her hypothalamic–pituitary–
adrenal axis had fully recovered by 18 months after surgery.

E. Patient 5

A 59-year-old woman had been referred for IPSS for ACTH-dependent hypercortisolism. She
had a 25-year history of an alcohol abuse disorder (8 to 10 alcohol drinks daily), stage IV
cirrhosis with portal hypertension and ascites, and chronic hyponatremia. In the previous
year, she had lost 14-kg and had easy bruising, severe muscle atrophy and weakness, and
substantial lower extremity edema. She was cachectic and appeared chronically ill. She had
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excessive lanugo hair, multiple ecchymoses on her arms, severe proximal muscle weakness,
and 2+ pretibial edema.

The LNSC was elevated [0.58 and 2.6 mg/dL (reference range, ,0.14)]; however, the UFC
was within the reference range [34 mg/24 h (reference range, ,45)]. Overnight 1-mg DST
yielded a nonsuppressed morning serum cortisol [8.9 mg/dL (reference range, ,1.8)]. The
previous plasma ACTH(Immulite) concentrations were markedly elevated [367 to 1031 pg/mL
(reference range, 10 to 60)], which had led to the referral for IPSS. A pituitaryMRI scan showed
cerebral atrophy and cerebellar volume loss but a normal pituitary gland. Ectopic ACTH
syndrome was suspected.

Before IPSS was performed, a peripheral CRH test (1 mg/kg IV) was performed initially,
using the ACTH(Cobas) and ACTH(AIA) because the clinician was suspicious of the pre-
viously elevated ACTH(Immulite) results (Table 3). These results dramatically illustrate the
problemwe have demonstrated in our study. The ACTH(Cobas) and ACTH(AIA) responses to
CRH were consistent with the blunted responses previously demonstrated in patients with
alcohol-induced hypercortisolism [23]. These samples were then subsequently analyzed using
ACTH(Immulite) and weremarkedly increased and inconsistent with the clinical diagnosis of
alcohol-induced hypercortisolism. These findings confirmed the conjecture that the previous
ACTH(Immulite) results were incorrect and made the likelihood of alcoholic-induced
hypercortisolism very high. In anticipation of a possible liver transplantation, the patient
discontinued all alcohol use. Nine months later, her late-night salivary cortisol levels were
normal [0.09 and 0.08 mg/dL (reference range, ,0.14)], confirming the diagnosis of alcohol-
induced hypercortisolism [24].

2. Discussion

The present case series has illuminated and amplified serious issueswith the ACTH(Immulite)
assay [11]. Because many high-volume reference laboratories in the United States use this
assay, we believe it is critical to inform physicians, especially endocrinologists and endocrine
surgeons, of this ACTH assay problem. Since the assembly of our case series, multiple other
instances of diagnostic confusion related to this assay have been brought to our attention,
many of which resulted in prolonged and unnecessary endocrine testing and procedures for
suspected Cushing syndrome, creating a potential patient safety problem. With the large
series of patients recently reported and several previous case reports detailing spurious
ACTH results with the ACTH(Immulite) assay [6, 8, 10, 11], we believe that our five patients
are not isolated or unique and their cases represent a much larger problem, with many cases
either unrecognized or unreported. Endocrinologists are very reliant on specialized test
results. For several of our patients, the evaluation continued undaunted even when the
laboratory findings were not concordant.

The documentation of heterophile antibody assay interference and/or the absence of a
pituitary or ectopic source of ACTH did not deter the continued evaluation because many
clinicians were persuaded by the inappropriately normal or elevated ACTH(Immulite) re-
sults. Repetitive and invasive differential diagnostic testing (e.g., jugular vein sampling and

Table 3. Patient 5: Peripheral CRHTestResults (1mg/kgOvineCRHIVAfterBaselineSample at 9:35 AM)

Time (min)

Plasma ACTH (pg/mL)

Serum Cortisol (mg/dL)ACTH(Cobas) ACTH(AIA) ACTH(Immulite)

Baseline 7.3 14.2 835 16.8
15 11.2 23.7 914 21.2
30 12.3 22.1 879 22.4
60 14.1 26.9 825 25.3

To convert ACTH (pg/mL) to pmol/L, multiply by 0.2202; to convert cortisol (mg/dL) to nmol/L, multiply by 27.6.
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IPSS) and expensive 68Ga-DOTATATE positron emission tomography/CT testing ensued.
Furthermore, in patient 1, the seemingly “positive” IPS/P gradients with the appropriate
CRH stimulation ratios [17, 25] had seemed to confirm the pituitary location of ACTH
hypersecretion, which, in turn, led to unnecessary pituitary surgery. In some cases, patients,
disturbed by the persistently “abnormal” laboratory results, took it on themselves to pursue
further endocrine testing and definitive treatment, which led to misdiagnosis and extensive
unnecessary and expensive procedures. If the dramatically increased ACTH(Immulite) re-
sults in patient 5 during the peripheral CRH test (Table 3) were the only ACTH results
available, this patient would have likely proceeded to have undergone unnecessary IPSS and
perhaps even pituitary surgery. However, this did not occur because the assays were per-
formed with ACTH(Cobas) and ACTH(AIA). This illustrates the important rule that IPSS
should never be performed unless the diagnosis of ACTH-dependent Cushing syndrome is
certain because normal subjects can have ACTH responses to CRH and ACTH IPS/P ratios
that overlap with those of patients with Cushing disease [26, 27].

Donegan et al. [11] suggested that the presence of heterophile antibodies was responsible for
some of the falsely increased ACTH(Immulite) results. The case of patient 1 confirmed that the
ACTH(Immulite) is susceptible to heterophile antibody interference. However, heterophile
antibodies are not always revealed by proprietary blocking reagents, leaving open the pos-
sibility that they could have been responsible for more incorrect ACTH(Immulite) results than
previously thought [8]. Polyethylene glycol precipitation represents an alternative strategy for
detecting immunoassay interference, because treatment of plasma and serum samples with
polyethylene glycol has repeatedly been shown to precipitate immunoglobulins, including
heterophile antibodies, as demonstrated in patient 1 [28].

Another possible cause is a substantial difference in the epitopes against which the two
anti-ACTH antibodies used in the different immunometric assays are directed (Table 4). At
first, we thought the correct results from the ACTH(Cobas) had been because it uses
monoclonal, rather than animal polyclonal, antibodies and/or that the ACTH(Cobas) anti-
body epitopes are smaller and do not overlap. However, the ACTH(AIA) also uses animal
polyclonal antibodies with larger epitopes, although they are shorter and nonoverlapping
compared with the ACTH(Immulite) antibodies. In contrast to the ACTH(AIA), which uses
only goat antibodies, the ACTH(Immulite) method uses both rabbit and mouse antibodies,
which might make the method more susceptible to interference [7, 8]. We do not believe this
phenomenon is related to biotin interference because that would artificially lower, rather
than increase, the ACTH results [29].

Patients 2 and 4, who ultimately had a diagnosis of adrenal (ACTH-independent) Cushing
syndrome, had had low serum DHEAS concentrations. This makes the diagnosis of ACTH-
dependent Cushing syndrome very unlikely [30] and should have raised the specter of a
spuriously elevated plasma ACTH, in particular, because these patients had a unilateral
adrenal mass. Also, in patient 5, it would be highly unusual for a patient with ectopic ACTH
with plasma ACTH concentrations .350 pg/mL to have normal UFC results [31].

In conclusion, despite substantial endocrine and imaging data suggesting otherwise, el-
evated ACTH(Immulite) results led to unnecessary testing and potentially harmful invasive

Table 4. N- and C-Terminal Antibody Epitopes (Inclusive Amino Acid Numbers) of the Different
ACTH Assays

Assay Monoclonal or Polyclonal N-Terminal C-Terminal

ACTH(Cobas) Monoclonal 9-12 36-39
ACTH(Immulite) Polyclonal 1-24 (rabbit) 18-39 (mouse)
ACTH(AIA) Polyclonal 1-16 (goat) 24-39 (goat)

ACTH(Cobas) and ACTH(Immulite) antibody information provided by Mark A. Cervinski, PhD (Department of
Pathology, Dartmouth-Hitchcock Medical Center) and reported with his permission; ACTH(AIA) antibody in-
formation provided by Barbara Petro (Tosoh Bioscience, Inc.) and reported with her permission.
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procedures, including pituitary surgery. Because the ACTH(Immulite) assay is used by most
clinical laboratories, this presents a substantial problem for the endocrine community. It is
imperative that physicians know which ACTH assay is in use in their practice. We believe
that an alternate ACTH assay such as the ACTH(Cobas) or ACTH(AIA) should be used in the
diagnosis and differential diagnosis of patients with suspected disorders of pituitary-
adrenal function.
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